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‘A veling & Porter, Ltd., 


Rocussrsr, Kant, 
and 72, Canson Sraser, Loxpon. 
STEAM ROLLERS. ROAD LOOOMOTIVES. 
STEAM CULTIVATING MACHINERY. 
_ STEAM WAGONS. TRACTORS. 
CEMENT-MAKING MAOHINERY- 5288 


a A. CG. Memford Tt. 


OULVER STREET WORKS, COLOHESTER. 
Om ADMIRALTY AND War Orrics Lists. 
| - ENGINES for — bn Launches. 


See Advertisement, abe = ad week. 
‘PATENT WATER-TUBE BOILERS, 
AUTOMATIO FEED REGULATORS 
_And Auxiliary rere A eres the 
Admiral: Od 2179 


f[orpedo Boat Destroyers. 


JOHN ag oe WHITE & OOMPANY, lan 
Shipbuilders and Engineers, 
East st Cowzgs, I. WwW. 


atent., Ash Ejector. 


Grea nang ot labour. 3 No noise. No ae No dirt. 


_F. J. 
‘TREWERT & re PROCTOR, Lap., Naval Architects and 
Surveyors, 43, Billiter Bldgs., Billiter St., , London, BO. 


i Wilkinson & Sons, 


« KEIGHLEY, 4g OPEN to UNDERTAKE 
SPUR GEAR CUTTING, } in. to 1} in. piteh, and up 
to 4ft. diam. Also IRON CASTINGS. Enquiries 
solicited. 4181 








ee’ 





ines, Suction F Plants, 
' Teste 

advice.—E. J. DAVIS, OL. Mech. Gre so, oer ae 
Road, Stratford. Telephones : East 1 
569. Tel. : Rapidising, London. 


Petter Qi! Bevines 


Manufactured by 
PETTERS Li«irep, Engineers, Yeovil. 
__ See our Illustrated Advt. every alternate 





arrow & Co., 
ee ee oe ae 


Ltd., 


Y iors 


SOREW STEAMERS 0 
Exeption nal Shallow Draught. 


PROPELLED BY STEAM 
Turbines or Od ores 


Internal Combustion Engines. 


(Sampbells & Hater, 4 


SPECIALISTS IN 
Drilling & Boring Machinery 
for Engine Works and Boiler Shops. 
DOLPHIN FOUNDRY, LEEDS. 4547 
S és achts, Launches or Barges. 
‘Pailt ae with Steam, Oil wet | 
goa ky ryeag at OO., Lrp., "esis Srraeezr, Porrsmoura. 
lank Locomotives. 
Specification and and Workmanship equal to 


Main Line Locomotives, 
R. & W. HAWTHORN, LESLIE & OO., Lap., 
GINEERS, NSWCASTLE-ON-TYNE. 


(Sochran 











4988 





MULTITUBULAR AND 
OROSS-TUBE TYPES 


Boilers. 


ocomotives. in Stock.—(— 


KERR, STUART & CO., Lap., have in stock 
or .in. an vanced. state of progress at. their 
California Works, Stoke-on-Trent, a large number of 
LOCOMOTIVES, with cylinders from:6 in. to 16 in. 
attord | fe sh i Casheibreh for all from 18 in, to 
4 in.—. to KERR, ART & OO., Lap., 
5, Bri Broad Street Place, E.C. 4570 


te ig & Donald, Ltd., Machine 
LL MAKERS, Jeaimenen, near Glasgow. 


class of Machine Tools see our Illustrated 
PE nF —— ar every alternate week. 1858 


_Bee page 78. 








P. & W. MacLellan, Limited, 


OLUTHA WORKS, GLASGOW. 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS, 
OF EVERY DESCRIPTION. 
RAILWAY IRONWORK, BRIDGES, ROOFING, &c. 
Chief Offices: 129, Trongate, Guaseow. Od 8547 
Regi stered Office: 1084, Cannon St., London, E.O, 


team Hammers. (with or 
So hy 
_DAVIS & PRIMROSR, Lar Laurrep, Larrn, linea 
Brett's Patent Lifter Co: 
Henmers, I Bresses, Furnaces, 
Rever. Doning, & & Co., Lad, 
: oR 


BRAD 
HIGH.CLASS ENGINES 


> WINDING, HAULING, Ain ae 
and PUMPING ENGINES. 


‘ranes,—Electrie, Steam, 
HYDRAULIO and HAND, 
of all and 
GEORGE RUSSELL & OO., Le>., 
Motherwell, near Glasgow. 
R. Heber Radford ,»Sons Squire, 
ENGINERRING Inout amp Sram, Woaxa. 
- Fatablished) Valuers, lover 50 years. 











Al 











Weldiess St Steel Tu bes 
_ sia aE 


COMPRESSED-AIR EXPERTS. 


equired, by British 


Firm of Engineers, a 
TECHNICAL EDUCATED GENTLEMAN 


experienced in the Manufacture, Uses and 
Selling Knowledge of all Forms of 


PNEUMATIC TOOLS, 


for Shipbuilding Shop Practices, Mining and 
any other possible Trade applications. 


Applicants must be equipped with the 
necessary Oommercial knowledge and 
Technical experience to undertake the 
initiation on their own responsibility of 
Practical Schemes, and to organise and 
develop the same 


Salary £500 per annum, with excellent 
prospects for an energetic and brainy man, 
who will prove his ability to successfully 
comply with the qualifications required. 


No one need apply who is incapabl of 
personal responsibility, enterprise, energy 
and original initiation. 


Applicants’ replies will be considered as 





oyles Limited, 
ENGINEERS, IRLAM, MANCHESTER. 
sie OYE 


ses, Alt EATERS, Row’s 
OONDENSERS, HEATERS, 
STEAM snp 


Fe 


‘TENTS. 
Suctions 
SYPHONIA STEAM TRAPS, REDUCING VALVES. 
class GUNMETAL STEAM FITTINGS. 
ATER SOFTENING and FILTERING. 4924 
F[lubes, Iron and Steel. 
Edwin Lewis & Sons, 4s 
London Office : 
148, Cannon 8t., E.C. 


Wolverhampton. 
yu 


bes and Fittings, 


Merrill's Patent rive npn geome for Pum 








TRON AND 


Stewarts | and LJovas, |, |= 


ALD S8T., GLASGOW ; 
BROAD p staker 0 
LONDON a gy 
Broad Srazer, 


‘DON WARE Hous 

LONDON WAREH 157, Ure. THAMES 
LIVERPOOL WAR EHOUSE—68, PaRapisn 
MANOHESTER WAREHOUSE—S, Daanseats. 
OARDIFF Mate pag Sr. 
BIRMINGHAM WAREHO _ 
Onameurs, Suexrcors Sr., and 10, Oouasur. Sr. 

See Advertisement page "26. 


Ni gern Tools in Stock :-— 


b bey vz pan to admit et, achiral, 
Bolt 


tein nie 8) 
hand re sealcee 6 ft. rps 6 ft. 
Chamber Iron Works, “Holtinwood, Manchester 





N ew Chicago Automatics, 
Three Sizes, Delivery from Stock. 
NEW OAPSTANS, i}in. through the wire feed. 


JOHN MACNAB, Mary Srreer, Hype. 
Tel. No. : 78 Hyde, 


Tas Giaseow Rotime Sroce 


Hust. Nelson & On Ta. 
meet Gee ee poe sense 
ARS and EVERY OTHER DESCRIPTION OF 
EAILWAY. vas TRAMWAY ROLLING STOOK. 
Makers of Wuexts and Axies, Ratway Pian, 
Foreme, Surra W ©. 





: Gerdon 
Lendon Office ; 14, Leaden 
See Illustrated Advt. in alternate 


Separators 


EXHAUST STEAM 
TURBINES, OOM- 
PRESSED 


AI 
STEAM DRYERS 
METALLIC PAOKINGS. 


rinceps & Co., 


edu FIELD. 
pubber 
Steam and 
Hose *4s™, 50 
GUTTA PERCHA & RUBBER, LIMITED, 
Toronto Oanada 





5191 


MANUFACTURERS 


5211 


OHAMBERS, BIRMINGHAM ; and 
EO, 
Br., EO. 

Sr. 


4990 


5319 


Yarrow Patent 
BS, bags -tube Boilers. 


YARROW & OO., UNDERTAKE “the 
PRESSING and MACHINING of the various 


a guecmecy Soeeees 
, Lap., Scorerourn, GLASGOW. 


Tas Bellamy, Feast 


MILLWALL, LONDON, E. 
GENERAL CONSTRUCTIONAL ENGUNRERS, 


Boilers -Tanks & Mooring Biioys 

Sriis, Perro. Tanxs, .Am 

Onmsys, Riverep Srmam AND jects me 
see ee wets Rarairs or Abts KinDe: Kunps. 


La, Nelson & re (0. ms 


oes Culney ‘Dee Sees, ay ee 


Hes Wrightson & Oo» 


LIMITED, 
See Advertisement page 34, June 9. 
GOLD MEDAL—Invenrions — AWARDED. 


Exursrrion 
uckham’s Patent Sus nded 


WEIGHING MAOHINES, — FERRY 
ENGINEERIN @ WORKS COMPANY, Limirep, 


E.— Oranes, Grain Ele 
SE aye last week, page 17. ‘481 


Mitthew pal & Co. Lt 


Lavaxronn Woxxs, Dumbarton. sc, 
See Full Page Advt. page 58, June 2. 


['aylor & (jhallen, Ltd., 


BIRMINGHAM. 
Presses for Sheet Metal 
See Advertisement, June 2, page 57. 


PRODUOTS. 
FOR ‘ 
Drop Stampings 
GARTSHERRIE ENGINEERING & FORGE 00., 
50, WRLLAnoTON Street, Guaseow. 5208 


For Sale, Very Excellent 


Belliss Three-crank Compound ENGINE, 
coupled to B.T,H. Dynamo, 325 Kw., 220 volte, 


One 275 Kw. Bellies, 600 volte. 


One SURFACE OONDENSER, complete with 
pumps, 9000 lb. steam. 


Switchboard Equipment. 
All for immediate delivery. 
JENNINGS, West Walls, Newoastle-on- ‘Tyne. 


| [the Glasg ow Railway 
Engineering Com 
ngine alien ct 
London ya Fee natin aero aw.” 
RAILWAY GARRIAGE, Wage! WAGON 4 AND TRAMWAY 
CARRIAGE & WAGON IRONWORK, alse 
OAST-STEEL AXLE BOXES. 














ROAD EN 
Lonpon, 














Mechanics and Metals 


National Bank 


OF THE CITY OF NEW YORK. 
EstaBuisuxp 1810. 


OAPITAL (Fully Paid) + $6,000,000 
SURPLUS & UNDIVIDED PROFITS $9,000,000 





ia 


OHANTIERS & A 
ugustin - AJ ormand 
67, rue de Perrey—LE HAVRE 
yey 3390 
Yachts and 
Destroyess, Torpedo Fast Boats. 
NORMAND'S Patent Water-tube Boilers, Goal or Oil 
Heating. Diesel Oil Engines. 


nai < Maberagan: See 
team ammers, 
ower 


a. Dien 























5169 
OXY-ACETYLENE WELDING FOR WAR SERVICE. 


[ihe Council of the British 


ACETYLENE & WELDING ASSOCIATION 








N ileal Need. 


alee on a OF AEBONAUTIOS. 


AX 


Engineers. — 
PENNINGTONS, 254, Oxford Road, Manchester. 4337 


rtd gee get | 


tod Draughteman, for Jigs a 


machine tools, WANTED for munition 
resident more than 10 miles 
on Government work -_ 
, experience a 
Offices of Brom INBERING. 


work. No person 
or already 


“tie ag 


away 


W Westley, Kirk, Price & Co. 
Valuers 


AND AUCTIONEERS OF 
ENGINEERING WORKS, PLANT AND STOCK. 
46, WATLING STREET, LONDON, E.c. 

16, ALBERT 8Q., 26, COLLINGWOOD sT., 
MANCHESTER. NBWOASTLE-ON-Trwz. 
Telephones & Telegrams at each Address. 











Requ uired for 
taints, 208 


—Address, 
oy anaene and salary 
of Ryvemmerue. No person ‘teadent 





(Focd Electrical Draughtsman 
WANTED, used to smal] motors, dynamos 
Gos renter ork need apply. 8 those not pean Bh a 
v n 
premytee me Soe BOARD OF OF TRADE 
Sane LABOUR Ex Sun’ EXDHANGR, cresth mentioning this Paper and 








TENDERS. 


or Sale by Tender.—Hori- |« 


ZONTAL STBAM ENGINE, by Davy Bros. of 
Sheffield, cylinder 18 in. diameter, 36 in. stroke, 
ers with small feed pump. 

ANCASHIRE BOILER, 30 ft. by 6 ft, 6in., with 
usual mountings. 
ie ds METAL in 12 sets of plunger pumps, shafting, 
gear 
——— the sy ee lying at Factory Lane Yard, 


Permission » Ne on mi twp to BR. E. FORD, 
Acting W. nsion House, Doncaster. 

Tortiers to to wy cosslved not later than pee y 
Ist July, 1016. 


SHANGHAI MUNICIPAL COUNCIL. 
Noruiwation No. 


NEW MUNICIPAL BUILDINGS, 
HEATING PLANT. 
The Shanghai Municipal Council invites 


Yrs for the Installation 


of a HEATING PLANT in the New Central 


be teed and Specifications are in course of prepara- 
pares and will be issued in response to ti 








anted, for Factory near 


Landen, several first-class DRAUGHTSMEN, 
roughly accustomed to the bs ot ster: motor 
read et = e8 ney ee a 


en a to A ior Apt Applloations from men at 
present employed on Government work will not - 
entertained. E4 


anted, Fitter with Steel. 


rience, for Sheffield district. 
electricity an advantage. Im- 
— — capable and reliable man. No 


wpe re on Government work will 
OHANGL, men sal 


our nearest LABOUR EX- 
Journal and E 451. 
Byasinecring Pupil. — Vacancy 
‘someting tehent Firm (Government Seema jak ye 
engines, Ac. moder of machinery. 





Baw gag Bm, 


teies man Wik of En 


in the Midlands, have an O G for a 
YOURE of education as premium pupil, the 
de both works and drawing e@ioe.— 

Saddneas, 4350, Offices ot Evenmsnive. 





ineers, 








ressed to the Council’s Agents, Messrs. Joux Pook 
and Oo., 68, Fenchurch Street, London, E.C., = raf 


ta — will be 


. B TAOKINNON, 
Acting Secretary. 


London, 
15th June, 1016. - E 431 








APPOINTMENTS OPEN. 
HLM, DOOETARD SCHOOLS, 


W anted, a Tem orar 
ASSISTANT MAS 
duration of the War only. Galery oll be 
at the rate of £190 Fate annum. Oandidates must 
page a University in Mathematics, Science 
Eaginesring, or some Soxuivelenn qualification, and 
Ghoul have had experience in Jaboratory work. 
Only those who are ineligible for active service 


were 
" Ticlicnsshould beaddressed to theSEORETARY 
E ADMIRALTY (C.E.), Whitehall,8.W. There 





SITUATIONS WANTED. 


eneral or gare 
(48), OPEN to er offers of POSITION as 

above. be me ——s office, sho 
Markee one! en ng = allied 
Seeok ea por | not —— advertiser being 
le, alert Specialty: manu- 
facture and whe ¢ at ilers ay eaaiiee: strictest 
confidence observed. — E 382, Offices of 

ENGINEERING. 





work 





W orks Manager or Superin- 
tendent, experienced on practical shell 
duction, 4°5 in., 6in., 8 in. howitzer, 9°2 in. and 1 
naval shells. Conversant with British and Amerieon 
Or correspondent, draughtsman 
and linguist. ” Highest references. Address, E 453, 
Offices of ENGINBERING. 


Me. Engineer, just over 
grand foreman, DEStRES RE-ENGAGEMENT, 


manager and foreman, D - 
> ex 
ee rt Jie, ool mets 











4 no special form of application. Fall details — 
therefore be giv en in the letter of app 


Works Manager Wanted, by 


in manufacturin, 

in large quantities ‘or the Admiralty. Must sbewe had 
good po yew in the most Pe yosin production of 
mall work, good organiser and manager of men. 
Permanent a progressive =) the the right man, 
with good salary to start with.—Address, giving full 

lars of experience, age, and salary required, to 

= 440, Offices of ENGINRERING. ee 


Scenlinne ndicate for the 
8 





uctio ron and — ane 
8 fully qualified 
erect wholly modern factory 
as chief manager of works.—Applications, with refer- 
ences to be sent to E 411, Offices of Exeuvasarixe. 


W anted, for Munitions Works 


in the North of England, an ASSISTANT 
METALLURBGIBST ; one having 


the 
Government J will Me on 


oor xperience, and thay 5] 


salary 
OF TRADE LABOUR 
ing this Journal and E 434. 


W anted, Engineer Salesman, 


with good general ex 
pnownetes ot 


Bok sco ae 


Prghtemen Required, for |Siven 
and motor car ——. fos grey must 


be ineligible for military 
on Government as Beg — nearest 


LABOUR “EXCHANGE, quoting No, A 1: 


our nea 
ANGE, mention- 





tensile steels 
automobile construction. 
Porrsr’s A. A., Koh-i-noor — 





sila ees 
= Engineer, Desires 


APPOINTMENT with private firm where 

partners have been called up. Good colliery connec- 
on wi wee to invest smal} amount of capital.— 
Address, E 455, Offices of Encinamrive. 


ieee and Electrical 


Engineer (31), — ees the Army, 





DESIGNS axp TRADE MARKS 
8 Spam IN ALL COUNTRIES. 


E. P. Kicuaie & Son, 


CHARTERED PATENT AGENTS, 
306, HIGH HOLBORN, LONDON, W.C, 
(Established 1874.) 


Telephone: Central 7424. _ 


pases and amen eager samen, 


Lane, London, W.O. 


Jos E. Racal tk. 


PATENT AGENT, 
bers, 


04 085 





4884 





Mes: Knight & Partners, 


LT 
AUCTIONEERS and VALUERS ~.” 


to the Engineering Trades, 
27, Old Queen Street, 
Westminster, S. Ww. 
SALES AND VALUATIONS CONDUOTE) 
in all parts of the Kingdem. 
—— Distance NO Onsact.—— a) 


PARTNERS AND PARTNERSHIPS ARRANGED 
CORRESPONDENCE INVITED. 


FOR SALE. 
Gteam (Aimee) Boilers. 
re vertient Less, Launch, “tube ; also 
Tus GRANTHAM ie AND On ANK Ce., Lap., Grantham, 





—$—.— 

















outh Africa. — Gentleman 


ENGINEER), now in Randy my is PREPARED 
ATE with view —, 
AGENCY South Africas} Now or end War. 
experience ag 


ery material. 
Address, E 384, Offices of ENcingerive. 
BELGIUM AND HOLLAND. 


[izperienced Engineer, speak- 
a E en po Dutch, DESIRES to 
REPRESENT fi in these countri ies, at the conclusion of 
the war, first-class BRITISH FIRMS making | Tie 
» | shipbuilding mach’ , marine engines and boil 
— w Bn perary electrical machinery, bridges 
First-class references. E 433 
Bay om “AITKEN & CO., 147, Bath Street, Glasgow. 


[Tracing gs and Photo-copies 


omen Est Prom: EXEOUTED by 
EST & PARTNERS, 

Contracters to the Admiralty), 

01, York Street, | Westminster. 5268 


‘icgane with Lathes Vacant 


able to do small repetition wart jon 

——— of steel parts, please COMMUNICAT 
E 462, Offices of ENGINEERING. 

Bx 


ineers Finishing Munition 
nema REQUIRE LATHE WORK 
_Address, E 419, Offices of Enetnzerine. 
()*ygen-— Important French 
rm PB glenn to SF ee ae for 
Bvt See ‘lla Stendhal, 1, Paris GR) France. E 356 


econd-hand JLancashire 
BOILER, 28 to 30 ft. by 7 ft. 6 im. or 8 ft. 


Working pressure 160 Ib. 
Price and delivery to FODENS, Sandbach. E399 


ocomotive Wanted, four- 


coupled ; 20 to 25 ton weight ; 13:in. or 14-in. 
rye wheel base not te exceed 8 ft.; gauge 
t. 8h in. Address, E 421, Offices of ENGINEERING. 


Wanted, One Strong Hori- 


zontal BORING MAOHINE, orgs not 
less than 4 in. diameter. 
Address, E 432, Offices of Ene: 


Wanted, 5 Small 























Must be modern took 
NEERING. 


Vacuum Pan, 


condition. — RONALD 
loyds Avenue, E.C. E 447 








with ——— experience, 

POSITION, preferably ates ntietriot’” Would 

om, it yey = in sound concern. — Address, 
461, Offices of ENGINEERING. 


Mechanical, Chemical 


Engineer, familiar with conanunle recovery 
the cules eae and 
— of nitrate ammonia — works, hand 
le and trench b manufacture, DESIRES 
sTTION ABROAD, to ay ag and start. to work 
similar works.—Address, A A. ROBERTS, 38, Bret 
Street West, Manchester, England. 


Engineer, with extensive 
concrete experience, is OPEN to 
JOIN a FIRM of contractors or arch architects, with a 
reinforced concrete contracts.— 
of ENGINEERING. 


Oil Racinier: Experienced 


in werent dock pa meena beg a wg 7 iy 
MENT. First-c’ o Z. G., ” 











ved 317, care of pape 9 8, Leodeuhall temo EO. E 470 





Hagineer Engaged on Muni- 
tions, OPEN for IMMEDIATE op coe oo meat 
as assistant 


Ofices 3t Knotnanine, 


tendent or chief 
experience. — Address, E 46, 464, 








PARTNERSHIPS. 





Senior 


or 


work. equipped with electric moter, bandaa, 


Price for psy eager 
Boe an ge 


) fetes 4 in, or for Sale, 
ATTERN ene ng no emmy 


investigation.—. ca Addirinn, SSS, eid peeaapteens 


TRIST & COL i, rs 3 
Wanted, a good Second-hand 
portable LOCO, BOILER, gsm 
6000 Ib. water per sag mae 125 Ib. pressure. Give 
of constru 


of maker, date of ction, and full siatloniage— 
Address, E 452, Offices of Enournerine. 


am_ Pumps _ Required. 
Double rams, 6 in., 7 in., 8 in. or 9 in. 
Cameron type, steam driven. Must be ready for 
immediate delivery and in first-class working 
condition. —Address, E 435, Offices of Encixzerine. 


Rogen Second-hand 


BOILER, about 8 ft. 3 in. diameter 


suitable for a workin re of 
100lb. Pull terticularsto WI WILLOUGHBY (Plymouth) 
Lrv., Engineers and Shipbuilders, Plymouth. E 439 














AUCTION SALBSS. 
DATOHET, BUCKS. 
HOME ENGINEERING WORKS. 


Messrs. Buckland and Sons 


have received instructions to SELL BY 
earn, at i‘ ag ee wig wee Yard, E C., on 
URSDAY, 22nd Ju Two o'clock precisely, 
THE FREEHOLD PROPERTY 


orks,” Datchet, 





WORKSHOPS, 





_| 2am, Pickering 








Fo Sale, Two New Locomo- 


TIVES, 6 in. by 9in. cylinders, 2 tt. a 
Adtrece E190, Otlocs ot Rares BH gongs. 





SOLE Fo Immediate Sale, before 


removal, 30 HP. Loco. BOILER with all fittin 
in excellent condition. Also 12 in. by 2% in. cylinder 
= At Army Camp in Midlands.—To view, 
ly, J. ene & SON Lap., Castle Boulevard 
ottingham __ EM 


Fe Sale, What Offers? 22 


my. oF PRINOIPALS, 22 ft. span, 3 ft. 10 i A 

ce pieces, eces, tie bolts, &., eight Cast 

ron PILLARS. 18 ft. lo: , double columns. Can be 
seen.—Apply, SEORET bY, Huddersfield Cricket 
and Athletic Club, Fartown, ‘Huddersfield. E 367 


(re Powerful Economic 


MULTI- ILER -hand) 
Oft. 9 in. dia. by 14 ft. te - 
w. poe DESPATCH IMMEDIA' 

HN THOMPSON, Boiler Works, Welicthennten’ 


80) “"‘hompson” Boilers 
EN STOCK. 
One 30 ft. by 9 ft. 3 in. by 160 w.p. Two 30 ft. by 
hot gy ta One 80 ft. by 8 ft. 6 in. by 180 
w.p. One 30 baka eee Four 
S0'tt. by 8 fu 8 lo. by 100 wp. Two ft. by 
7 tt. 6 in. by 100 w.p. 
venty other sizes and pressures. 


John Thompson, 


WOLVERHAMPTON. 5279 


our Robey Compound 
HORIZONTAL 50 HP. ENGINES, 120. lb. 
pressure, 150 revs. = minute. 
Four LEATHER LINK BELTS, 16 in., 54 ft. long. 
90 ft. of HEAVY IRON RAILING round ENGINES, 
=. two gates. 
Can be seen in work by appointment at the Royal 
Edinburgh Asylum for the Imaane, Morningside, 


Edinbu 
with R. SCOTT MONCRIEFF, 
urgh. At 














Ofters 40 be lod, 
W.S., 28, Rutland Square, Edinb’ 


Ka Sale, Two New Extra 


BBAV Y STEEL BOGIES, each capable of 
Ser Sass ete ee 
in. ter, oO ft. rails on 
side of bogie 7 fe fin, uge, overall dimensions of 

frame 8 ft. by 7 ft., height from rail te top of 

12} in. Suitable for — and steel werks or 
works. Oan be see ry tment.— Apply to the 
NEWOASTLE ALLOY C Iae., Milburn tea 
Newcastle-upon-Tyne, 


| kes Sale, Four Horizontal 


BORING MACHINES, suitable for 18 Pdr 
H.E. Shells; massive in design and made specially 
for heavy work 
One BAR TURNING MACHINE, for rough turning 
Bars from 3 in. to 3 in. diameter. 
One my er ae MACHINE, for 
rivetin; tes in 18 Pdr. Sh 
One OOPPER BANDING PRESS. fo tor 18 Pdr. Shells. 
Gan be seen at werk up to 30th June, 1916, at 
Messrs. JOHN WOOD & 80. S, Lae., Wigav E 


LT pthe for Sale :— 


Massive 16 in. Centre Lathe, 8.A.S. & 5. taco 
5 ft. dia., with removable milling attachment 
slotted table, compound slide rest, five-speed come, 


overhead gear. 
JOHN F. WAKE, Darlington. = 
Gteam Engines for Sale :— 


Modern type Horizontal Cross Compound Engine, 
by eywed ‘Syler; linders 16 in. and 26 i 
by 32 in. stroke. Sensitive Governor, Rider's Expat 
Gear, Flywheel 11 ft. by 18 im. turned 
In excellent condition. £350. 
Self-contained Horizontal Jet Conde 
ing Engine, by Jas. Milne ; re oylingers 2 in. iL. 21 ia. 
flywheel counte rshaft 
ie ticces + Moray mh. Caer linder 18 in. by 


Gy wheel. £100. 
Horizontal Engine, by 








ec, by Hick Teeerenves, cylinder 

18 in. by 36 in. stroke, Corliss Valve. Fine engia® 
orizontal Engine, by Robey, eylinder 13 in. 

Sr ce: 


modern engine 


£100. wy 
Two Vertical H Engine’ 
pireetomgich od 1s fe. by 9 in. orOke 
£120 


JOHN F. WAKE, Dartingtoc. 





4904 7 
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THE BRAZILIAN SUBMARINE DEPOT 
MOTOR-SHIP “CEARA.” 


THE modern submarine, with its wide sphere of 
utility and efficiency, is still relatively a delicate 
weapon, being fitted with a great mass of machinery, 
which is light and intricate, in order to conform to 
the rigid limitations of space and weight available. 
The conditions under which the crew must work are 
also exceedingly arduous. Thus it is necessary 
that every submarine fleet must operate from a well- 
equipped base, if its activity and effectiveness are 
to be maintained at a reasonable maximum. This 
refers equally to matériel and personnel. If the 
base is capable of movement, as in the case of a 
depét ship which may be said to form the base, the 
effectiveness and utility of the fleet of submarines 
are enhanced and the field of operation widened. 

The Brazilian Navy includes a number of sub- 
marines of the well-known Laurenti type, built by 
the Fiat San Giorgio Company, of Spezia, Italy, 
and as a depdt ship for this flotilla the same company 
has recently completed the Ceara, which we illus- 


trate this week on Plates XLVIII. and XLIX. | 


Briefly, such a ship must be able to accommo- 
date besides its own crew, the officers and crews of 
the submarines attached thereto, to carry all stores 
required, including fuel and lubricating oils, tor- 
pedoes and spare gear, be able, if required, to charge 
the batteries, or to fill with compressed air the 
reservoirs of the submarines, and have a workshop | 
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each with a capacity of 300 tons per hour, for filling 
or emptying the dock. There are connections also 
to the tanks, bilges, &c. 
Fig. 6, on Plate XLVIII., shows the double stern 
construction to provide entrance to the dock with the 
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11 ft. long (see Figs. 19 and 22). These have the 
| effect of making the gates practically buoyant, and 
| this decreases markedly the amount of work which 
| has to be done in raising the gates from a horizontal 
to a vertical position. The water-tight plating is, 


lattice bracing between, and the cranes on the deck | in each case, on the outside of the gate, and the 
level for raising submarine-boats. We defer the | hinges are at the bottom. In the case of the lower 
description of the latter for another article, when | reach-gates and chamber-gates, the hinge for the 


illustrations will be given. 
obvious that there were involved twe rudders as 
well as twin-screws. With this type of divided 
stern the free flow of water to the propeller 
makes for good propeller efficiency. Each of the 


gear. In Fig. 6 also the hand steering gear is shown 
in compartment 16, and on the main deck towing 
gear is installed. The guide-sheaves of the main 
cranes are also seen in this view. 

Each stern, it will be seen, is bossed out to carry 
the propeller shafting. The main engines, amid- 
ships, as shown in Fig. 5, were built by the Fiat 
San Giorgio Company, of Turin, and were fully 
described in Enctngertne of February 25 last. 
| The leading features may, however, be recapitulated. 
| These, it will be remembered, are the largest marine 
| Diesel engines afloat, and work on the two-cycle 





| reversible principle, each having six working cylin- | 


ders of 630 mm. (24.8 in.) diameter by 900 mia. 
| (35.4 in.) stroke, developing for each engine 2300 
| brake horse-power at 130 revolutions per minute, 


|or 2100 brake horse-power at 114 revolutions per | 


Meanwhile it will be | 


rudders is driven by Hele-Shaw electric-hydraulic | 


completely equipped for carrying out extensive | Minute. The total brake horse-power aboard is | 


reach-gate is 2 ft. 4 in. below the hinge of the 
chamber-gate (see Fig. 20), and 1 ft. 10 in. separates 
them in a longitudinal direction. Consequently the 
chamber-gate is approximately 10 ft. deep, while 
the reach-gate is about 12 ft. 6 in. deep. As it is 
never necessary to operate any gate singly, the 
| gates are arranged to workin pairs. The reach-gate 
'mechanically actuates the lock-gate in the following 
|manner. At each end of the reach-gate there is 
‘a pinion meshing into a circular rack, set into the 
dock wall (Fig. 20). The centre of the pitch circle 
of this rack is, of course, coincident with the centre 
of the hinge of the reach-gate. The pinions above 
referred to are connected by a horizontal shaft 
running right across the gate (Fig. 19), and power 
is applied to this shaft by means of a sprocket 
with chain, driven from another shaft, the centre 
of which is the same as that of the hinge. The 
bracket supporting this shaft is shown in Figs. 23 
and 24. As mentioned elsewhere, this shaft is 
actuated by one of the hydraulic gate engines 
| provided. The chamber-gate is operated from the 
reach-gate by a simple roller engagement between 
them, and it is thus unnecessary to apply any sepa- 


repairs to the machinery. This generally can readily | 
be done, and, as our illustrations show, is accom- | 
plished in the Ceara, in which also other features 
of great interest are to be noted. Apparatus is 
installed for subjecting the hulls of submarines to 
pressure tests in order to locate leaks in the hull, 
&c. Furthermore, the construction of the Ceara 
permits of the dry docking of any one of the units 
of the flotilla, and, if necessary, of raising the sub- 
marine, prior to docking, by means of two cranes at 
the stern. For this last-named purpose all the 
submarines attached to this ship, and indeed all the 
Fiat San Giorgio’s submarines, have a lifting-eye for 
the attachment of raising gear. 

The leading dimensions of the Ceara are : Length, 
328 ft. ; breadth, 51 ft. ; depth, 27 ft. ; the displace- 
ment tonnage is 4130 tons, and the speed 14 knots. 
The profile, Fig. 1, on Plate XLIX., shows the 
general arrangement and the bulkhead divisions of 
the ship. The lines of the ship are given in Figs. 2 


to 4, also on the same plate, and are of special | 
interest owing to the adoption of a double stern, in | 


order to form the cylindrical chamber for the dock. 
The gradual way in which the section changes is 


worthy of note. The cross-sections, Fig. 5, on| 


Plate XLIX., and Figs. 6, 7, and 8, on Plate 
XLVIII., are the most interesting illustrations, as 
they show the division of the ship for the dock. 
Fig. 5, which is a half section at the bridge and 
a half section at the machinery space, shows in 
much detail the scantlings of the ship; accom- 
panying it are tabulated particulars of the hull, 
interior dock, chains, cables, riveting, &c. It is 
not, therefore, necessary to deal further with the 
construction of the hull. 

The sections, Figs. 6 to 8, on Plate XLIX., are 
respectively at frames 8, 30 and 52, reckoning from 
the stern, and show the arrangement for the docking 
of submarine-boats. The dimensions of the dock 
are :—Diameter at entrance, 24 ft. 9 in., tapering 
down, in a length of 16 ft. 7 in., to a diameter of 
23 ft. 4 in., which is continued for a length of 
nearly 140 ft., when there is again a tapered end 
forward, according to the dimensions given in the 
section, Fig. 5. The total length of the dock is 
210 ft., sufficient to dock any one of the units 
of the flotilla. The dock extends from frame 
30 to frame 125, the frame spacing being 
2 ft. 2} in. Fig. 7 shows the circular door closing 
the dry dock. Fig. 8 is a section further for- 
ward—at the machinery space—showing the posi- 
tion of the dock amidships. The construc- 
tional details of the dock are noted on the main 
section, Fig. 5, on Plate XLIX., and the accom- 
panying tabular statements. Permanent blocks 
are provided for the accommodation of the sub- 
marine - boats. There are two centrifugal pumps, 


4600, equivalent to about 6300 indicated horse- | 
power. 


rate operating device to the chamber-gates. This 
As explained in the former article, the | roller is shown in the upper right-hand corner of 


engines have the advantage of small size and light | Fig. 20. The locking device for the chamber-gates 


weight for their power, advantages of considerable | consists of a folding clevise on the chamber plating, 
moment in this particular application, as will be seen | which is capable of being moved longitudinally by a 
from the limited space available and from a con- | ratchet-actuated screw. The clevise engages an eye- 


sideration of the particular advantages with this| plate on the gates by means of a movable pin. 


ship accruing from small size. Each engine drives 


a propeller of 11 ft. diameter with a pitch of | 


14 ft. 3 in., giving the vessel a speed of 14 knots. 
It might here be mentioned that most successful 
trials have been carried out with this vessel, for 
manoeuvring, reversing, &c., including a 24 hours’ 
trial at sea at full power. 

In midship section (Fig. 5) the construction of 
the seating for the main engines can be seen. The 
longitudinal engine girder is carried down to the 
outer hull, and the space between the girders forms 


a tank, with a top under the engine bed-plate, dished | 


to give the maximum capacity. 

The profile and the various sections, along with the 
view of the ship, Fig. 9, on Plate XLVIIL., afford an 
idea also of the general arrangement of the interior. 
| Accommodation is provided for the officers and crew 
of six submarines of about 260 tons surface dis- 
placement. Light guns are mounted fore and aft. 
A wireless installation is fitted (Fig. 1). Four motor- 


‘each with petrol engines of the well-known F.I.A.T. 
| type. 


}and on the main mast two derricks for handling 
‘cargo are provided (Fig. 8). Six smaller derricks 
|are attached to the ventilators. The two forward 
winches, electrically driven, handle each three tons. 
At the bow and at the stern are two windlasses 
| for § in. chains for mooring the ship, and in the case 
of the aft pair for assisting to dock the submarines. 
| There are four electrically-driven capstans. 


(To be continued.) 





LIFT-LOCKS ON THE TRENT CANAL, 
CANADA.* 
(Concluded from Page 550.) 

Detaits of the gates used to close both the 
chambers and the reaches present certain new and 
interesting features, which are fully illustrated in 
Figs. 19 to 22, page 570, and Figs. 23 to 32, page 571. 


and is stiffened vertically by 10-in. I-beams. In 
every space between these vertical [-beams there 
are placed two galvanised-iron air-chambers about 





* On page 549 of our last issue, third column, 
from the top, for “ Darlington”’ read “* Anderton.” 





boats are also carried, two of 30 ft. and two of 21 ft., | 


There are, further, two boats for divers, and | 
| four lifeboats. The steel masts are 3 ft. in diameter, | 


Each gate is made up of three main 15-in. channels, | 
with a small plate and angle girder at the top, | 


|The whole is shown in Figs. 25 to 27, page 571. 
The seal between the reach-gate and the reach is 
;accomplished by a small rubber strip, which, 
lying over the adjacent surfaces, is made water- 
tight by hydrostatic pressure (see Fig. 28). A 
similar arrangement is used for making the joints 
between chamber-gate and chamber water-tight. The 
| seal between the end of the chamber and the end of 
|reach is accomplished by a collapsible rubber tube, 
Fig. 29, which, when the chamber is away from the 
reach, lies almost flat against the end of the reach- 
gate frame. When, however, the chamber is in its 
| proper position the tube is inflated by compressed 
‘air at 90 Ib. per sq. in., and a water-tight joint is 
|obtained. Further details of this joint tube for 
|the lower reach and chamber-gates are shown in 
Figs. 30 to 32. A cross-section of the collapsible 
rubber tube is represented in Fig. 31. 

The main presses, which had, at the time of their 
|construction, the distinction of being the largest 
presses that had yet been made, are plain steel 
castings, built up in flanged sections, 5 ft. 3 in. 
long. They are represented in detail in Figs. 33 
to 43, Plate L. The inside diameter is 7 ft. 8} in. 
and the metal is 34 in. thick. The packing between 
sections was felt by the engineers to be a very 
important feature of the design, since the rectifica- 
tion of any leakage that might have developed 
would have been a most expensive and difficult 
operation. Extensive experiments were conse- 
quently conducted until the arrangement shown 
in Figs. 34 to 37 was finally adopted. The 
specification only called for a single copper packing 
‘of the type indicated in Fig. 36, but while this was 
apparently sufficient, the engineers felt that the 
extra cost of the additional lead ring shown just 
inside the bolts, Figs. 34 and 35, and also in Fig. 37, 
would be well repaid in the increased security given 
by its use. Each press terminates, of course, in 
a large stuffing-box surrounding the ram, and the 
by-pass connecting the presses heads into an annular 
space just below the stuffing-box, which permits an 
ample flow of water to or from the press. The 
by-pass itself consists of a 12-in. lap-welded 
wrought-iron pipe provided with a main gate valve 
and two auxiliary emergency valves, to which 
reference has already been made. 

The rams are built of cast iron in flanged sections, 


line 13 | 5 ft. 3 in. long. The flanges are, naturally, on the 


inside, and the finished outside diameter of each 
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section is 90 in. There is, consequently, a water 
space of 1} in. completely around the ram, the walls 
of which are 3} in. thick. The joints between the 
ram sections are made in a similar fashion to those 
of the presses, with the exception that the 
lead ring was omitted. The stroke of the ram 
is 65 ft. The by-pass entry is at E, Fig. 33, and 
the methods of sealing the west and east cylinders 
to their base-plates are shown in Figs. 41 and 42 
respectively. 

All the castings of the presses and the rams were 
subjected to rigid hydraulic tests at a gauge pressure 
of 1200 lb. per sq. in., which was about twice the 
working pressure. A certain number were, more- 


over, tested to 2000 lb. per sq. in. gauge pressure, | 


and these latter proved so satisfactory that it did 
not appear to be necessary to continue the tests 
beyond this limit. Ordinarily one press and one 
ram section were tested together by being bolted 
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1. It is possible to obtain steel castings in this 
form which are absolutely impervious to water 
up to 2000 lb. per sq. in. gauge pressure. 

2. It is possible to get perfectly homogeneous 
castings. 
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to strong frames going over the ends. Five circum- 
ferential tapes were placed around the press with 
equidistant vertical spacing. These served to 
measure the expansion at all points of the press, 
while the compression of the ram was measured by 
accurate inside micrometers reading to ;j9 in. 
The results of the tests of the presses invariably 
showed the greatest extension of the steel toward 
the middle of the section and practically no exten- 
sion of the metal in the vicinity of the flanges. 
Corresponding conditions existed in the case of the 
cast-iron ram sections, where the greatest diminu- 
tion of diameter occurred at the centre of the 
section, while, as. before, the flange regions were not 
affected. The conclusions to be drawn from the 
tests of the presses, which were of unannealed cast 
steel, may be summarised as follows :— 
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3. That a slight permanent set occurs at about 
300 Ib. per sq. in. gauge pressure, although part of 
this may only be apparent owing to the self-adjust- 
ment of the tapes. 

4. Increased pressures up to 1200 Ib. per sq. in. 
gauge pressure, or repeated applications of them, do 
not affect this slight set. 

The conclusions to be drawn from the tests of 
the cast-iron ram may be summarised thus :— 

The absence of an elastic limit in compression 
for cast iron cannot be ignored in castings of these 
dimensions. As a result of this a well-recognised 
permanent set occurred in all castings. The mid- 
diameter of ram sections was accordingly increased 
in manufacture, so that under working conditions, 
the whole ram might have its true theoretical 
diameter. 


57! 


The auxiliary mechanical operating equipment 
of the lock includes hydraulic pumps (turbine- 
driven) with accumulators and their accessories, 
an air-compressor, hydraulic gate engines, hydraulic 
capstans and an air-water lift. 

The pumps are used to supply water under pressure 
to an hydraulic accumulator operating at 640 Ib. 
per sq. in. gauge pressure, the ram of which has a 
diameter of 20 in. and a working stroke of 30 ft. 6 in. 
These pumps, of which there are two in all, are 
of the three-throw single-acting type, and are driven 
through reducing gears by a 15-in. Crocker turbine, 
working under 65 ft. head. Water is supplied by 
the accumulator to the hydraulic gate engines, 
hydraulic capstans, or to the main presses to adjust 
the relative heights of the chamber, or, indeed, 
if necessary, to operate only one chamber of the 
lock in the case of accident to the other. ° 

The air-compressor (built by the Taylor Hydraulic 
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Air-Compressor Company) is of the usual hydraulic 
type and is capable of supplying 330 cub. ft. per 
minute at a pressure of 28 lb. per sq. in. This 
machine supplies air to the collapsible tube seal 
and to the air-water lift. 

Each hydraulic gate engine has three cylinders. 
One engine is used to operate the lower gates and 
one the upper. Each actuates a horizontal counter- 
shaft, to which reference has already been made, 
and this actuates the reach-gates gear by means of a 
sprocket and chain. There is one hydraulic capstan 
at the lower reach and one at the upper, to enable 
the operator to handle barges, &c., more expedi- 
tiously. The air-water lift, receiving its supply 
of air from the compressor, is entirely automatic 
and is used to drain the chamber-pits. 

The above-mentioned pumps, accumulator, air- 
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compressor, and the electric - light generators| the upper reaches are carried over the roadway by 
(turbine-driven) are located in the pump-room, | a steel viaduct. Mr. Walter J. Francis, M.Inst.C.E., 
which is formed within the main concrete breast- | was the consulting engineer for both the locks and, as 
wall. This room, about 12 ft. wide, 17 ft. high | mentioned above, Mr. R. B. Rogers was the super- 
and 110 ft. long, is situated about 15 ft. above the | intending engineer for the Government. The whole 
bed-rock. of the metal work .in connection with both the 

The operator's cabin is situated at the top of| Peterborough and the Kirkfield Locks was fabri- 
the centre tower and commands a perfect view of | cated and erected by the Dominion Bridge Company, 
the lock. Within the cabin are located the levers | Limited, Montreal, Canada. and 15, Dartmouth- 
necessary to control the working of the lock. These | street, Westminster, S.W., to whom we are indebted 
levers are all interlocked, and consequently the | for the drawings and particulars which have enabled 
operations cannot be performed in wrong order.|us to prepare the foregoing account of these 
In this way the designers of the lock have obviated | interesting installations. 
any possibility of dangerous breakage due to 
mistakes on the part of the operator. 

The erection of the concrete work presented no 
great difficulties. Concrete was deposited into) 
forms from aerial cableways suspended between 
two towers on each side of the lock. For the) 
erection of the steel and iron work a siding was run | 
up the side of the lock and all material handled by | 
15-ton stiff-leg derricks. All field riveting, reaming 
and caulking were done with compressed air, | 
furnished by a 55-horse-power compressor, steam- 
driven and located beside the pits. A very in- 
genious device used on the erection was a pneumatic 
wrench for screwing up the nuts on all bolts up to 
1§ in. in diameter. On the large presses and rams 
there was a large number of these bolts, and the 
use of the machine saved a great deal of time. 
It consisted, essentially, of an oscillating double- 
acting air-cylinder, the piston of which rotated a box- 
wrench through the medium of a ratchet. The 
whole device, weighing about 70 Ib., is handled 
by two men and does the work of 25. The erection 
of the presses was conducted through the winter 
season. Each section, weighing on an average 
10 tons, was handled and lowered with a stiff-leg | 
derrick, steam-operated. The rams were not erected 





ON REDUCTION GEARS. 
By Jonn H. Macatprnz. 
(Concluded from page 549.) 


Boiler-Room Weights.—For the geared turbine 
over the triple and quadruple-expansion engines 
Messrs. McLaren and Welsh credit a saving in 
weight in the boiler-room varying from 8.9 per 
cent. in a ship of 10 knots speed, 2020 tons displace- 
ment, and 560 shaft horse-power, to 17.8 per cent. 
in a 16-knot ship, of 11,520 tons and 6850 shaft 
horse-power.* 

The steam, including auxiliaries, in the 10-knot 
ship is given as 16.4 lb. per indicated horse-power 
per hour for the triple-expansion engine, and 17 Ib. 
per shaft horse-power per hour for the geared tur- 
bines. While the 16.4 lb. may be considered an 
economical result, the 17 Ib. can, as we have seen 
under Efficiency, be brought down to 14 lb. by 
higher peripheral speed and double reduction. 
This would increase the 8.9 per cent. saving to 
30 per cent. or more, depending on the exact 
design of the boilers and accessories adopted. 


SHIP AND MACHINERY Data. 
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more difficult to follow. I reproduce these, together 
with the engine-room weights, in a table of ship 
and machinery data subjoined. 

Messrs. McLaren and Welsh do not give the data 
for geared turbines of Ship III., as they believe 
‘no appreciable improvement can be shown, either 
in steam consumption per shaft hors2-power or in 
propeller efficiency, if gear-wheels of practicable 
dimensions are to be fitte1.” 

The conclusions regarding the three ships seem 
to me inconsistent. There is a difference in the 
fineness of the ships, Ship II. being the fines: ; but 
as that principally affects the shaft horse-power, 
I have omitted it. Ship II. is, relatively to her 
size, the fastest, and the corresponding speeds, 
taken in proportion to the square roots of their 
lengths, are :— 


Ship I. 22.2 
ie 2 6.0 
» IIL. 24.0 


The difference of fineness would, I think, still 
leave Ship II. at 22 knots relatively much the 
fastest ship. Also, the steam consumption per 
shaft horse-power on Ship II. should be very nearly, 
if not quite, as good with the direct-connected 
turbines as in Ships I. and III. Allowing for all 
questions of ship, propeller, and turbine design, 
the point at which there is no advantage for full- 
power conditions of the geared over the direct- 
connected turbine should be reached first by 
Ship II. If we adopt a power constant of 4, or 
even of 3, and reduce to three or even to two shafts, 
the gear-wheels for Ship III. are entirely reason- 
able. Apart from the decreased water rate, a great 
saving, which makes it eminently worth while to 
fit geared turbines, comes from the decreased engine- 
room weights, as we shall see in the next section. 





until the presses had been completed, and a quite 








: : P . . ENGINE-ROOM Water per 
ingenious method was used to place these in posi- | on Shaft- | peati — (a | are. Shatt 
tion. One of the presses was completely filled |5™P- Type of Machinery ment. Speed. _— Surface | Area. — 
with water after the by-pass connecting them had | Weight. Saving. Weight.| Saving. | pet Hour. 
been temporarily closed. The base section of the); een Weta. eke: Oe 1 Cee, 1 Se a a -_ 
ram was then placed in the press, its weight still ein en tons knots sq. ft. sq. ft. tons percent. tons percent. Ib. 
at 2 : ° - . our - sha irect - con- } 
being carried by the derrick. The packing was nected turbines 22,300 | 20 | 24,500 58,050 | 1386 | 1890 — 1070 ~~ 13.2 
then placed and the gland screwed down. After | - Geared turbines “tecont’, 2800, | 20 | 21,000 | 48,370 | 1155 | 1570 16.9 1050 1.9 12.6 
. + H ‘ wy . aree - sha rect-con- | 
checking the tightness of all hydraulic connections, | nected turbines ->| 2,880] 22 9,850 | 18,700 540 580 — 280 ~ 15.5 
the derrick gradually released its hold of the ram | = Geared turbines < ..| 2,880 22 8,250 14,170 405 470 19.0 280 0 13.2 
ants re sah . | Four - sha’ irect - con- 
section until it rested upon the confined water within nected turbines .| 29,550 24 | 42,100 440 | 2425 — — — 13.0 


the press. The adjacent ram section was then 
brought and fitted to the base section already in 
place, and the joint between them carefully finished. 


Leaving out this slow ship, in the remaining 
Enough water was then permitted to escape from 


seven cases in which the geared turbine replaces 
the press, allowing the ram to settle down through | the reciprocating engine, the average saving is 15.4 
the gland the depth of each section. Successive | per cent. and, as before stated, the maximum 
ram sections were thus erected until the whole ram | 84ving is 17.8 per cent.; the average steam con- 
was complete in place. | sumption per shaft horse-power of the geared tur- 
The following general data on the lock may, | bine is 14.3 Ib. per hour, which, as we have seen, 
perhaps, be of interest :— “|ean be much improved upon. It would then be 
Weights. |nearer the truth to place the average saving well 


Lb. | over 20 per cent. 7 
Presses and rams 1,062,515 | Replacing combined reciprocating engines and 
a wa andchamber  ... 1,281,462 turbines by geared turbines, the steam per shaft 
juides, gates, and other struc- | “ eee 
sandl wosk z xy 400,749 horse-power per hour is given by Messrs. McLaren 
Machinery ... 149,488 and Welsh as 13.6 lb. for the former and 12.9 lb. 
Total weight of mete) .) 300314 for the latter, and the saving in boiler-room weight 


as 6.8 per cent. This is a large ship of 33,000 
|shaft horse-power and 21 knots. Thus we can 
| safely reduce the estimated water rate to 12 Ib., 
increasing the saving to fully 12 per cent. The 


Comparative Figures oy Hydraulic Lift-Locks. 


Lift Length Width Navigable 
in of of Depth of 


Feet. Chamber Chamber Water. | %#Ving in this case is comparatively small, as com- 
am ——|—__. _______ ________ | bined reciprocating engines and turbines make an 
Peterborough - 65 tao 33 8 ft. 10 in w-~y wags ‘age a gage per 
La Louviere (abt.) 50 140 19 7 ft. 10 in. _ The results with regard to the replacement of 
Les Fontinetees direct-connected turbines by geared turbines are 
(abt.) 50 140 19 7 ft. 10 in. 


* This is the shaft horse-power for the geared turbine. 
The reciprocating engine has 6250 shaft horse-power and 
7250 indicated horse-power. The difference is due to a 
large ~~ in propeller efficiency when the gear is fitted, 
the propeller revolutions per minute having been increased 
from 87 to 125. By raising the power constant of their 


Time of Lockage.—The average time requir= d to | 
pass a vessel through the lock is 10 to 12 minutes, | 
while the record time for the same operation is | 


64 minutes. . | gear from 2.08 to 3.5 or 4, the revolutions per minute of 
As already mentioned, two of these locks were the propeller would have been much reduced from 125 
vided, namely, at Peterborough and Kirkfield. | With the same size of gear-wheel. By adopting double 


pro . ‘ f 
That at Peterborough we have described in detail | see lhge de | od a eee _ J ces 
above, while that at Kirkfield is represented in | efficiency increased, and the propeller kept at 87 revolu- 


Fig. 44, on page 578. It is very similar to the Peter- | tions per minute. out the increase of turbine 
borough Lock, with the exception that steel has 
been used for the towers instead of concrete, and 


101, 


Leavin, 
efficiency, the reduced shaft horse-power, from 6850 to | 
6250, would alone have raised the 17.8 per cent. saving 
to about 25 per cent. 


The number of shafts can also be reduced, making 
the machinery much less complex. Both these 
advantages will be exemplified in the case of the 
Mauretania. 

While a water rate of 13 lb., including auxiliaries, 
is, I Believe, very low for direct-connected tur- 
bines, a rate well under 12 lb. should easily be 
attained with the geared turbine. Therefore I 
think it would be more just to place the saving in 
the boiler-room of all three ships between 10 and 
15 per cent. per shaft horse-power. This would 
make the total of saving in the boiler-rooms of 
Ships I. and II. from 23 to 28 per cent. I believe 
it would also be possible to improve very consider- 
ably on the propellers specified for Ship ITT. 

Engine-Room Weights.—Again, taking the re- 
placement of reciprocating engines first, those 
specified by Messrs. McLaren and Welsh vary from 
low piston speed to high—that is, from 500 to 
875 ft. per minute. 

In six of the eight ships given they credit a saving 
of weight by substituting geared turbines. The 
greatest saving for the engine-room and tunnel is 
37.3 per cent. for a ship of 13,560 tons displace- 
ment and 10,900 indicated horse-power, driven at 
18 knots by twin-screw quadruple-expansion en- 
gines with 57 in. stroke, running at 82 revolutions 
per minute (779 ft. piston speed) * 

In two examples they credit an increase of 
weight. The greatest increase is in the case of the 
10-knot ship referred to above. It was driven by 


* The geared turbines give 10,550 shaft horse-power, 
or nearly as much as the indicated horse-power of the 
reciprocating engines. The reason, again, 1s that in 
changing to turbines the propeller revolutions 
were raised from 82 to 125 per minute. As in the previous 
footnote, the propeller efficiency could have been kept 
| up and the percentage of efficiency raised. 
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a triple-expansion engine of 30 in. stroke and | 
500 ft. piston speed. Thus the piston speed was| 
low, and, as the propeller was retained and its 
revolutions remained unchanged at 100, the whole 
addition must have been between the slow-running 
engines and the geared turbines. The weight is 
increased from 55 to 70 tons, giving an addition | 
of 27.3 per cent. This ship, as stated above, had | 
560 shaft horse-power. I have not exactly parallel | 
data, but I will give a carefully worked-out estimate | 
for the larger 10-knot ship previously mentioned, 
which shows a large saving. As this ship is larger 
than the former, it is relatively slower, and it should 
be more difficult to show a saving. This example | 
also exhibits the great advantage of double—over | 
single—reduction for slow ships. The propeller 
revolutions per minute were retained at 85. 


Tons. 
Reciprocating engines, 2500 horse-power 114 
Geared turbines, single reduction, 1700 
to 85 revolutions per minute... oon 78 
Geared turbines, double reduction, 3600 
to 85 revolutions per minute ... a 54 


Taking the rest of the engine-room weights as 
unchanged, we have a saving by single reduction | 
of 41 tons, and by double reduction of 60 tons. 
The weights per horse-power are :— 

73 x 2240 

2500 
54 x 2240 | 


| 


Single reduction, = 65.4 lb. 


Double reduction, = 48.4 lb. 


Under the Interpretation of the Power Constant 
I have shown that if the peripheral speeds are 
kept constant, which they should be approximately, 
the gears (and, it can be shown, the turbines also) 
of the small ship will be lighter per horse-power. 
But the increase of weight in the smaller ship of 
15 tons credited to the geared turbines give: :— 

15 x 2240 
560 





That is, the added weight is considerably greater 
than the whole weight of the geared turbines need 
be. The power constant in Messrs. McLaren and | 
Welsh’s gear is 1.46, and their turbines run at 
3000 revolutions per minute (300 ft. per second 
mean peripheral velocity of low-pressure exhaust- 
blades), and these low values may well account for | 
the result at which they arrive, but it would be 
changed to a val able reduction of weight by 
raising both constants The comparison of these | 


two ships is a very striking example of the effect of | 


raising the power constant and peripheral speed 
in greatly broadening the field of application of the 
marine geared turbine. 

Change to geared turbines leads them in the 
case of a yacht to an increase of engine-room and 
tunnel weights of 14.5 per cent. I need not discuss 
it fully, but here also a higher power constant and 
peripheral speed would change this to a considerable 
saving of weight, and in all the other cases they 
cite the saving would be increased. 

In one example this would have avoided the 
necessity of spreading the gear centres to accom- 
modate the high-pressure and low-pressure tur- 
bines (see H, Table of Gear Data and Note, page 492 
ante). Also, in at least one ship besides those of 10 
and 16 knots, referred to above, it would have been 
found advantageous to adopt double reduction. 

Thus from very low-speed vessels to high speed 


and from comparatively small to very large, the | 


reciprocating engine may be replaced by the geared 
turbine with an important diminution in the dead 
weight to be carried, and, as we have seen, in the 
economy. 

The ship with combination machinery has four 
shafts. The inner shafts are driven by recipro- 
cating engines, and the wing shafts by low-pressure 
turbines. It is of 35,500 tons displacement and 
21 knots speed. With the geared turbines the 
shaft horse-power is 33,000, and fully 1000 less for 
the combination machinery. Combined turbines 
and reciprocating engines, while increasing effi- 
clency over direct-connected turbines or recipro- 
cating engines, must always make a very heavy 
installation in the engine-room, and it is not sur- 
prising that in this case the engine-room and tunnel 
weights are reduced from 2600 to 1450 tons, a 
Saving of 1150 tons, or 44.2 per cent. This is 
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utilised to decrease displacement, should effect a| tion of 6000 horse-power for the experimental gear 
decrease in the fuel bill of over 2 per cent.; in-| at 1500 revolutions per minute of pinion, ora power 
deed, if the decrease of displacement results in a | constant of 1.458, This I have fully shown could 
finer model, the saving may be considerably greater.| be more than doubled with further reduction in 


= 60 lb. per horse-power. | 


The last class with which we have to deal is that 


| of the ships changed from direct-connected turbines | 


to geared turbines, the data for which I have re- | 
produced in the table of Ship and Machinery Data. 
This table shows one great source of saving in 
weight of machinery and fuel in the decreased 
horse-power. It arises from the geared turbine so 
|reducing the speed of the propeller that, instead 
of one which is too small both in diameter and 
pitch ratio, and which runs at too high a speed, a 
propeller of the best proportions in all respects, 
and consequently of maximum efficiency, can be 
fitted. 

With Messrs. McLaren and Welsh’s engine- 
room and tunnel weights for these ships I entirely | 
disagree. I believe the claim has long ago been | 
given up that there was much, if any, saving of | 
weight by substituting direct-connected turbines 
for reciprocating engines. Yet in one twin-screw 
ship with quadruple-expansion engines at 779 ft. 
per minute piston speed and 10,900 indicated 
horse-power total, the engine-room and tunnel | 
weight is given by them as 1020 tons, while for the | 
quadruple-screw Ship I., of 24,500 shaft horse- | 
power, it is given as only 1070 tons. Again, in a 
twin-screw ship fitted with triple-expansion en- 
gines of 7250 indicated horse-power and 740 ft. | 
piston speed these weights are 550 tons, while for | 
Ship II., of 9850 shaft horse-power, they total 
280 tons. While in this case, I think, the estimate 
of 550 tons could have been considerably reduced, 
the comparison would still be left incredible It 
is not possible to adopt other than very low peri- 
pheral speed in ships with direct-connected tur- | 
bines. For instance, the low-pressure rotor of the 
Mauretania is 140 in. in diameter, and the longest 
| blades are 22 in.* This gives a mean diameter of 
162 in. To attain a speed of 26.31 knots, I under- 
stand that the revolutions per minute of one of the 
low-pressure rotors was 195, which gives a mean 
peripheral speed of 138 ft. per second, and this 
‘is considerably above her speed in service. This 
very low value causes the turbines to be of great 
length. The over-all length of each high-pressure, 
low-pressure, and astern rotor, including bearings, 
is :— 














ft. in. 


High-pressure 45 8 
Low-pressure 48 1 
Astern 30 14 


The Mauretania’s turbines were of the limiting 
diameter that could have been got into her beam 
of 88 ft., and at the specified revolutions per 
minute of propeller, 290, in Ship I., of 73.5 ft. | 
beam, it would not be possible to adopt a diameter 
which would greatly increase this peripheral velo- 
city; the limit would be 160 to 170 ft. per second. 
Therefore her turbines would also be very long. 
Very slight calculation seems to show that her 
|turbines alone, not including the condensers, 
| shafting, propellers, auxiliaries, floors, and other 
weights, which comprise a considerable percentage 
| of the engine-room and tunnel weights, would well 
|exceed the total weight specified. As strong issue 
could be taken with the 280 tons specified for 
direct-connected turbines in Ship II. 

While waiting for the experimental gear to be 
tried, I examined very carefully the case of the 
Mauretania, and the result is given in ENGINEERING, 
vol. Ixxxviii., page 379, and Fig. 2.¢ It is there 
shown that instead of the present very crowded 
engine-rooms, substituting geared t:rbines would 
have allowed of a much better and more open 
arrangement of machinery, more perfectly divided 
into water-tight compartments, in one-half of the 
length. The arrangement is much simpler, in part 
due to substituting three screws for four. Had I 
adopted two pinions per gear-wheel, as probably 
would now be done, the engine-room might have 
been longer, but not heavier. In the estimate, I 
made what I then considered an extreme supposi- 


* See ENGINEERING, vol. lxxxiv., page 637. 

+ In making the shaded drawings, the artist repre- 
sented the rectangles by which I had shown the over-all 
length and diameter of the direct-connected turbines, as 


| B 


| obtained through any bookseller from 


| is the construction of a 








3.24 per cent. of the whole displacement, and, if 


cylinders, thus unintentionally giving an unfaiz impres- 
sion of the massiveness of the turbines. 


the weight and space. I am fully convinced that 
the reduction of engine-room and tunnel weights 
would be in the neighbourhood of 50 per cent. 

In Ship I. the propeller revolutions per minute 
is cut down from 290 to 125, and in Ship II. from 
500 to 280, giving the decrease of shaft horse- 
power entered in the table of Ship and Machinery 
Data. 

To sum up: By replacement of the direct-con- 
nected turbine, the propeller efficiency is increased, 
decreasing the-required power ; the engine efficiency 
is increased, decreasing the steam and fuel consump- 
tion further, thus saving weight both in engine 
and boiler-rooms and bunkers; and there is large 
saving in weight per horse-power in the engines. 
The total effect will be such that a smaller and finer 
ship can be built to perform the same service, 
giving a still further reduction in weight and 
power, and therefore in first cost, running expense, 
and upkeep. The amounts would differ much for 
different conditions, but the conclusion seems quite 
assured that a large and necessarily fast direct- 
connected turbine passenger-ship could not compete 
with one fitted with geared turbines. In a warship 
the saving of weight allows of much more powerful 
offensive and defensive armour and _ increased 
radius of action. 








Tae Instirurion or Gas Enorveers.—Mr. A. E. 
roadberry, engineer and manager to the Tottenham 
District Light, Heat and Power Company, has been 
elected President of the Institution of Gas Engineers 
in succession to Mr. John Young, of Hull. 


MINERAL Resources oF Great Brirarin.—The Board 
of iculture and Fisheries desire to give notice of the 
een ry of volume 5 of the Special Reports which 

ave been prepared by the Director of the Geological 

Survey in response to numerous inquiries that have 
arisen through the conditions brought about by the war. 
Volumes 1, 2, 3 and 4 are already published, and the 
fifth of the series deals with the occurrences of certain 
felspars and the possible extraction of potash from them 
on a commercial scale. It also descri the workings, 
past and present, for alum, plumbago, molybdenite, 
chromite, tale and diatomite. ‘opies, price ls., may be 
essrs. T. Fisher 
Unwin, Limited, 1, Adelphi Terrace, London, W.C., or 
from the Director-General, Ordnance Survey Office, 
Southampton. 





AustTRALIAN Ireication.-—The Burrinjuck Dam on 
the Murrumbidgee, in New South Wales, and the storages 
on the Upper Goulburn, in Victoria, are the only works 
at present in operation for regulating the flow of the 
Murray. A preliminary investigation has been made 
of the Darling, which shows that the most suitable 
site for the storage of large volumes of water for irriga- 
tion purposes is in the lake system to the East, com- 
—s Lake Boolabooka, Ratcatcher’s Lake and Victoria 
sake, and a number of other lakes fed from the river in 
high floods from Talywalka Creek, which takes off from 
the river about 260 miles above Menindie. A large 
area of high-class land has been commanded from this 
storage, and the area will be served by the Condobolin 
Hill Railway, which, however, is not yet completed. 
The construction of a storage reservoir at Wyangala, 
below the confluence of the Abercrombie, has n 
investigated, with the intention of affording water in 
the river channel for toral purposes and for the 
irrigation of small areas along the river bank by pumping. 
In view, however, of the unsatisfactory state of the run- 
off from this catchment, it is unlikely that the scheme 
will be further considered at present. An alternative 
proposal is being investigated for an increase of the 
storage in Lake Cudgellia, which is fed from the Lachlan, 
and for the pumping thence of water for the irrigation 
of an area adjacent to the lake. The construction of 
a stor reservoir has been proposed on this river at 
Daniniene, below the confluence of the Cudgegong, 
for the purpose of affording water by gravitation for 
the irrigation of certain lands west of Nanromine. A 
smaller scheme, which has received consideration, 
dam on the Campbell 
at Bathurst. The run-off from this catchment is too 
uncertain to permit of the construction of any la 
irrigation scheme, but perennial supplies can be made 
available for the use of individual irrigators by the con- 
struction of storage works on this river, and also on the 
Namoi, the Peel, the Gwydir and the Mc’Intyre. A 
scheme has been p red for supplementing the water 
supply of the Hunter River district, and providing water 
for irrigation, by means of pumping on the area adjacent 
to the Hunter, which is one of the most fertile districts 
in the Commonwealth, and is capable of carrying a 
dense population under intensive culture by irrigation. 
An alternative proposal has been investigated for the 
construction of a storage dam, either on the Upper 
Hunter or the Goulburn. 
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SKIN FRICTION RESISTANCE OF SHIPS. 


Skin Friction Resistance of Ships, and Our Useful 
Knowledge of the Subject.* 


By G. 8. Baker, R.C.N.C. (retired), Member. 


§ 1. Ly two of the papers published by the William 
Froude National Tank, reference has been made to, and 
details given of, experiments and calculations relative 
to different phases of skin friction resistance. Admiral 
Taylor and Mr. McEntee have also recently published 
details of some experiments made in America with 
friction-boards. The object of this paper is to bring 
together the useful existing data on R iy subject of skin 
friction, both of models and ships, and so to bring out 
those points on which our knowledge is weak and 
doubtful. The term “skin friction resistance” is here used 
to cover all resistance due to the passage of the ship 
through open water, if the waves set up by the ship 
are assumed to require no supply of energy, and there 
are no abrupt or other features in the form to cause the 
general flow around the ship to break down in any way. 
The subject-matter has been confined generally to such 
experiments or data as have a direct bearing on the 
friction of ships, and reference has been made to experi- 
ments on the flow of fluids in pipes or other confined 
channels only where such experiments serve to explain 
some phenomena or fill a gap in our knowledge. The 
subject may be divided into two distinct and separate 
parts—viz., the friction of a smooth surface, and the 
friction of a surface which may have any degree of 
roughness. This term ‘ roughness” will be left undefined 
for reasons that will appear later, it being used here 


Fig. 
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has reduced these results, so that all the experiment 
spots for different lengths of plank plot together on a 
single curve. 

§ 3. When one examines the results for the short planks 
large variations show themselves, not only between the 
work of different experimenters, but between different 
planks tried by the same individual. Thus the value 
of n found by W. Froude for 2-ft. planks of paraffin 
and tinfoil—both substances being practically smooth 
and indistinguishable to the touch in the dark—are 1.95 
and 2.16, yet the 20-ft. planks with these two surfaces 
had nearly the same n value and the same resistance. 
The author has suggested in the paper quoted that 
these discrepancies are due to a breakdown or change 
in the flow of the water past the plank, and by careful 
experiments with two short planks has shown the general 
character of the change which takes place. It has been 
known for many years that the flow of fluid in a pipe 
changes more or less suddenly, with a consequent change 
in the law of resistance, when the product (speed of flow) 
(diameter of pipe) reaches a certain figure. There is 
apparently the same change in the flow around a plank 
moving through the water. This change renders the 
experimental results on short planks of little use in 
formulating any law of resistance for use with long 
planks, and is mentioned here merely that one may 
set aside such results without being accused of ignoring 
what is not agreeable. But if one must set aside the 
results with short planks owing to their erratic results, 
or to their law of resistance differing from that of longer 
planks, it suggests that ship-model results at low V L 
values are liable to err, and in any case their skin 
friction resistance will be uncertain. The minimum 
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These results show that the fulness of the form affected 
the result to a certain extent, all of the models having 
resistances in excess of those for planks of the same 
wetted area. Since the publication of that paper a 
considerable number of other models varying in length 
from 13 ft. to 20 ft. have been tested in the National 
Tank, and these have all shown resistances at low speeds 
exceeding those for planks of the same area and condi- 
tion of surface by 5 per cent. to 15 per cent. It is 
possible that sonte of this excess is due to divergent 
wave-making, but it is difficult to believe that this 
would amount to 10 or 20 per cent. of the whole. Tests 
with several mercantile steamer models in water have 
shown at very low speeds the same resistance going 
astern as when going-ahead; and if serious divergent 
waves were being formed, the much larger angle of 
entrance of the stern (when used as a bow) should cause 
a perceptible increase in the resistance. Moreover, the 
skin friction resistance, estimated from the results of 
a 3-ft. model tested in a current of air, was slightly 
higher than that obtained from the tests of a 16-ft. model 
in water. As there were no waves in the case of the 
model in air, one is led to the conclusion that there 
could have been none of any importance with the latter, 
as otherwise its resistance would have been greater and 
not less than that deduced from the air model. These 
percentages are necessarily obtained at low speeds, and, 
although they cannot be regarded as exact, they may 
at any rate be regarded as indicative of the effect of 
form on frictional resistance. 

Beaufoy tested several forms having the same entrance, 
run, and cross-section with varying lengths of middle 
body. These forms were all submerged to a depth of 
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merely to denote something which is not smooth. limit for V L for reasonably good results is 40, or a 6 ft. If the difference in resistance of these forms be 


‘Taking first the case of the smooth surface. 


Actua ExrerimMentat Data ror SMooTH SURFACES. 
§ 2. This is practically confined to experiments with 
flat beards. The oldest and, from its extensive 
character, the most useful set of experiments is that 
of W. Froude. Herr Geber and Tideman have also 
made plank experiments in water, the limits of their 
work being as given in Table I., and a number of tests 
have been made at the Froude National Tank. 


Tasie I.—Limits of Data re Friction of Smooth Planks. 


a — he | Limits of Speed. 
Experiments by j 
Maxi- | Mini- 
mun. | mem. Maximum. Minimum. 
Ft. Ft. Ft. per min. — 
W. Froude 50 1 650 for long 100 
one 
940 for short 
one 
Herr Geber 21.4 1.97 885 .. 120 
Tideman - .-| 19.7 1.97 _ — 
Froude National Tank 16 3 546 for long 100 
one 
1153 for short 
one 
Beaufoy 21.29 600 .. 180 


Although these experime:ts have been made in 
somewhat different ways, excluding the results with 
very short planks, there is a reasonable agreement 
between them where they overlap each other. 
W. Froude’s and the National Tank results are indis- 
tinguishable from each other. Tideman’s and Geber’s 
fall some 4 per cent. above and below these respectively. 
a Froude, in publishing his experimental data, expressed 
the 


» results in the form R= fAV"; R being the 
resistance in lIbs., A the wetted area in square feet, 
V the velocity in feet per second; f and n being 


“constants varying with dimensions and determined 
by experiments. Geber and Tideman followed Froude’s 
lead in this matter. The author in a recent papert 


* Paper read before the Institution of Naval Architects» 
April 12, 1916. 
+ Trans. North-East Coast Inst., vol. xxxii. 





speed of 240 ft. per minute for a 10-ft. model. This is 
the extent of our experimental knowledge of the resist- 
ance of smooth surfaces. 


Sortp SuRFACES. 


§ 4. There are no similar extensive data for solid 
surfaces. Tideman published a table for calculating the 
resistance of ships which purported to be based on such 
experiments. The author has not been able to obtain a 
copy of Tideman’s original publication, but believes 
that neither his actual experimental results nor his 
method of passing from model to ship were given. Some 
results for a few forms at low speeds on the surface 
were published in a paper* by Mr. Kent and the author 
three years ago. These are given in Table II., together 


Tasre Il. 
Measured Resistance. 
Calculated Skin Friction Resistance 
For a Number of Smooth Models at Low Speeds. 


Values of the Ratio 








eI 
2 aia A 
Ss |3e mg 
= 5 3 2 
Type of Model. a | Be 88 Remarks. 
& Fs 83 
s Be < 4 
- 2 
1 2 3 4 5 
Mercantile steamer .. 16.0 0.60 1.1 
T.B. destroyer 14.4 0.64 1.05 
Battleship 14.4 0.63 1.1 - 
Greyhound .. -. 10.8 0.68 1.1 
Mercantile steamer .. 16.0 0.68 1.11 
» . 15.9 0.69 1.14 
16.0 0.70 1.19 
16.0 0.76 1.17 
15.0 0.81 1.23 Some eddy-making 
present. 
16.0 0.83 1.2 


” ” 


with the similar figures obtained from various other 
models. The figures given in column 4 are the ratios 
of the actual resistance at low speeds to the calculated 
resistance of smooth planks of the same area and length. 

* Trans. Inst. N.A., vol. lv., part ii. ; ENGINEERING, 
vol. xevi., page 132. 


assumed to be solely due to the skin friction of the 
parallel body introduced, this skin friction is consider- 
ably in excess of that of a plane board. One cannot be 
at all confident that this assumption is correct, but two 
of the best of these have been analysed, and the result 
is shown in Fig. 1 (above),* together with the mean 
curve for W. Froude’s and the National Tank planks. 


or EXPERIMENTAL Data FoR SuHIp 


CALCULATIONS. 


THe ExtTEeNnsIon 


§ 5. The method in use at the present time owes its 
origin to Mr. W. Froude, and is based upon the 
hypothesis that the immersed skin of the ship is equiva- 
lent in resistance to that of a rectangular plane surface 
of equal area and length (in line of motion). The law 
of resistance for these long plane surfaces is assumed 
to be of the form :— 


R = f A V1825, or R = f A V183, 
f being calculated from the results of the 50-ft. smooth 


plank by assuming that for any length L over 50 ft. the 
mean value of f for the whole surfaces is given by 


50 ( ) + (L 50) ( 
L 

The figures given in some text-books differ from those 

obtained in this way from Froude’s planks, partly 

because of Mr. R. E. Froude’s “ O ” constants published 

in 1888,+ or because of weight being given to Tideman s 

or other experimental results, but the departure is never 


value of f for 


estimated value of f for ) 
50-ft. plank 


last foot of 50-ft. plank 


* The results for two submerged planks and a surface 
raft of Beaufoy are also shown on this diagram as « 
matter of interest. These are taken from Nautical 
Experiments, Vol. 1. The 3-in. planks for which the data 
are given had very blunt ends, the total angle of entrance 
being 60°, and the resistances of the parallel portions 
of the planks were obtained by running short and long 

lanks having the same ends and taking the difference. 
he result, if regarded as the skin friction of the stated 
length of plank, is open to some error, owing to the 
method adopted for eliminating the resistance due to 
the blunt ends, and to the very small ratio this corrected 
force bears to the whole resistance of the gear towed. 
The wetted surface being central in the case of th« 
raft, its resistance is naturally lower than that of : 
surface meeting still water at its fore end. 

+ Trans. I.N.A., vol. xxix., page 304. 
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very serious, and is only in detail and not in method. 

§ 6. There are three assumptions made in this pro- 
cedure :— 

(1) that the resistances of a solid body and a plank 
of the same wetted area and length are sensibly the 
same; (2) that the resistance of long planks at high 
speeds can be calculated from the short plank sels 
by the method given ; (3) that the quality of the ship’s 
surface is the same as that of the smooth planks. 

W. Froude was himself aware that this was merely a 
means to an end, and Sir William White, in his Manual, 
states that ‘‘it has been suggested that this generalisa- 
tion requires further and more extended experimental 
verification before it can be accepted absolutely, especially 
for ships of great length.” 

It will be seen from § 4 that, although assumption 
(1) is sufficiently exact for fine and relatively long models, 
the body of the form has some effect as the prismatic 
coefficient increases. This conclusion is supported by 
the fact that, if the theoretical stream velocities around 
any solid form are obtained by calculation, it will be 
found that the mean value of the rubbing velocity of 
the streams and the form generally exceeds the velocity 
of the form itself, the excess varying with the fulness. 
This statement is made as the result of calculations with 
two-dimensional flow generally, but it has also been 
found to apply to the surface streams of a light cruiser 
at wave-making speeds. A three-dimensional case has 
been worked out by Mr. Kent, and the form and velocity 
curve are given in Fig. 2 (below). This shows that 
the square of the rubbing velocity is 1.06 times the 
square of the stream velocity, the prismatic coefficient 


Fig.2. 
STREAM PRESSURE VARIAT/. 


iN FOR SHARP- 
ENDED SOLID HAVING Ci, ry On 








| in detail in §§ 9 (c) and 10. 
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by some 20 per cent. (taken on the whole resistance), | 
and whether this discrepancy was due to roughness of | 
bottom, as suggested by Mr. Froude, or some other 
cause, it is too great to enable one to use the result 
as a check upon skin-friction data. - 
§ 8. Passing now to assumption (3)—+.e., that the resist- 
ing quality of the ship’s surface is the same as that of 
smooth planks—there can be little doubt that for all 
models all reasonably hard, smooth surfaces give the 
same result. W. Froude tested several ship composi- 
tions on planks and found this to be the case. Fig. 4 
(below) gives the experimental spots for a 16-ft. 
model of 0.66 prismatic coefficient tested with four 
different surfaces, varnish, paraffin, fine red lead, black- 
lead, worked into the shellac, and these spots all plot 
on one curve. The tests made in the Washington Tank | 
with 20-ft. plates 2 ft. deep showed practically the same 
resistance for shellac varnish and blacklead (the black- 
lead was laid on over the shellac and not worked into its 
surface when it was just drying, as at the National 
Tank). Provided, therefore, that a ship had a wetted | 
surface similar to that of an ordinary smooth model, | 
this assumption would be perfectly correct. In a ship, | 
however, the surface is always broken up by the he: 
of the rivets, and generally by the leadings and butts | 


of the plating. These must have some effect, and must | 


cause any estimate based on the assumption of a smooth 
surface to be in error on the small side. This is dealt with 
It would ap 
these considerations that the present method of, extension 
of experimental data for short planks and bodies, although 
fairly accurate for short vessels of fine form, is subject 


SKIN FRICTION OF SHIPS AND OUR USEFUL KNOWLEOGE OF THE SUBJECT. 


3 CURVE OF VERTICAL MOVEMENT OF CENTRE OF LENGTH 
* OF A DESTROYER MODEL 
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or 
being 0.53. That this excess velocity is obtained in to several errors when used for long ships. One of 


practice with all models is demonstrated by the fact 
that these models when in motion through the water 
sink bodily in space, and this sinkage is known to be 
realised in the ship. The passage of the water past the 
ship involves some velocity and pressure variation of 
all the stream lines in its locality. When the velocity 
of the particles of water is high, energy considerations 
require either a fall in space or a drop in pressure. At 
the free surface the pressure cannot change, and the 
water therefore changes level; but under the form some 
drop in pressure may be realised. Whichever form the 
change takes, any increase in stream velocity must tend 
to cause the ship to fall in space, in order to receive 
the same water support as before. To illustrate this 
point, a typical curve of vertical movement of the 
centre of length of a destroyer model is given in Fig. 3 
(above). It will be seen that there is a tendency 
to rise when the speed has risen above that corresponding 


@) 1.5 (i.e., when the hollow of the entrance wave 


is working along the stern of the vessel), but even at a 
speed corresponding to 50 knots for a 300 ft. ship the 
model is below its still-water position. 

§ 7. With regard to assumption (2), the author in a 
recent paper suggested another method of estimating 
the resistances of long surfaces from the shorter plank 
results. This method is based upon the law of dynamic 
similarity, of which some account was given to this 
Institution by Dr. Stanton in 1912, vol. liv.* The 
estimates of skin friction for ships made in this way 
are generally less than those obtained in the older way. 
This difference increases as length is increased and 
becomes important for lengths above about 250 ft. 
Thus for a 600-ft. ship of ordinary form at 20 knots the 
estimated power would be 10,300 by the old method 
and 9000 by the new method, without any allowance 
for the roughness due to the plate butts, &c. It is not 
possible without experiments on a large scale to say 
which of these two methods is correct. Such an experi- 
ment was made on the Greyhound, but unfortunately 
the experiment does not help us on this point. The 
vessel was comparatively short, being only 172.5 ft. in 
length, and for such a length, at the experiment s 8, 
both methods of calculation would give practically the 
same frictional resistance. The actual resistance of the 
Greyhound exceeded that estimated by Mr. Froude 


to 


° On ““The Law of Comparison for Surface Friction 
and Eddy-Making Resistance in Fluids.” See Enat- 
NEERING, vol. xcill., pages 428, 437. 


these—that due to assumption (2)—always tends to 


give an excess estimate for resistance, and the others— | 


due to assumptions (1) and (3)—cause the estimate to 
be low. 
THE Friction or A RovuGn SuRFACE. 

§ 9. The data upon this have been increased -very 
considerably in the last few years. Most of these data 
are derived from model experiments, but in some cases 
authentic data for ships are available. These data are 
given below in the order of the percentage effect pro- 
duced by the particular roughness considered. 

(a) One model of fine form, 16 ft. in length, tested in 
the National Tank, showed that plate edges increased 
the frictional resistance 3.7 per cent. The plates on the 
model represented 4-ft. strakes of }-in. plating on a 
400-ft. ship. 

(b) A 20-ft. by 2-ft. plate, tested in the Washington 
Tank, “painted with light lubricating oil,’ at first 
showed an increase of resistance about 5 per cent. over 
that of a varnish surface, but as the oil washed off the 
resistance excess decreased. 

Taste IIT.—Effect of Lapped Butts and Landings. 


Percentage Increase in Frictional 
Resistance over Smooth Surface. 


Prismatic 
Model. Coefficients. 
With Laps and With no Laps over 
Butts over Whole the First 4 of 
Length. Length. 
1 0.63 10.3 ee os - 
8 low speeds .. — 
155 B 0.82 12 highest useful — 
l speed. . 
{ 4.8 at low speeds. 
155 C 0.82 — 4 


7.2 at highest useful 
(speed. 


(c) Two models tested in the National Tank with plate 
edges and lapped butts (the laps of the plates being 
towards the stern) increased the resistance as shown in 
Table III. Model No. 1 was the fine form used for test 
(a) above, model No. 155 was full and broad, havin, 
50 per cent. of parallel body in its length (total lengt 
15.3 ft.). The plates on the model represented 4-ft. | 
strakes of }-in. plating of 20 ft. length for a 400-ft. ship. 
It will be noticed that the effect of the removal of these 
laps and butts from the bow in the case of the full model 


ar from | 


|mencement of March 
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was to reduce the resistance 3.2 per cent. to 4.8 per cent. 
The variation in percentage effect with these landings 
and butts as speed is varied is probably due to the 
angular flow of the streams in the bow as wave-making 
shows itself. At the top speed there would be decidedly 
more flow across the plate edges than at the low speeis. 

(d) One model (No. 1) tested in the National Tank 
with a very slight amount of fine grit mixed into a yood 
smooth paint showed an increase in frictional resistance 
of 7 to 13 per cent. 

(e) If the whole of the discrepancy between the actual 
resistance obtained with the Greyhound and that esti- 
mated by Mr. Froude be attributed wholly to roughness 
of the copper bottom, the increase in frictional resistance 
due to it amounts to 27 per cent. 

(f) A large vessel lying at Newcastle for three months 
without docking showed an increase in its total resistance 
of 20 per cent., this being the result of measured-mile 
trials before and after the time-interval given. 

(qg) A 16-ft. by 2-ft. plate tested in the Washington 
Tank at speeds of 6 to 8.5 knots, with a surface coated 
with heavy cylinder oil, showed a resistance 48 per cent, 
higher than that for a smooth surface. But the results 
indicated that at about 3 knots the resistance would be 
the same as for the smooth surface. 

(h) A plate 20 ft. by 2 ft. tested in the Washington 


Tank after immersion in Chesapeake Bay for two months 


(July and August, 1914) showed an increase in resistance 

over that of a smooth surface of about 50 per cent. 
| The fouling and resistance went on increasing up to the 
| month of Doomuber, when the resistance stood at about 
| 220 per cent. increase over that for a smooth surface, 
|and remained at that figure for some months. This 
suggests that a good time for cleaning and painting the 
bottom of coasting ships, working at about this latitude, 
is October and November, as there is little growth in 
cold water for the next few months. Presumably, there 
would be a period about May and June when the tem- 
perature had reached a point favourable for growth 
when a new coat of paint would prevent their adhesion 
to the surface. 

(¢) Tests in the Torquay Tank of planks 19 in. deep, 
of lengths 2, 8, 20, and 50 ft., covered with calico or 

| fine sand, showed an excess resistance over that of 

| smooth planks of the same length of 70 to 90 per cent. 
for the 50-ft. lengths, and 100 per cent. for the short 
lengths. 

The same planks with medium or coarse sand had 
excess resistance of 125 and 175 per cent. respectively 
for a short plank, 93 and 114 per cent. respectively for 
a long one. The above examples of effect of rough 
surface have been limited in the case of full-sized ships 
to those for which the data have been seen by the author. 
Many other examples may be found in text-books on 

| resistance. 

§ 10. In considering the model results, one important 
fact has to be borne in mind. It is essential for the correct 

| application to ships of these results on small models that 
the roughness on the model shall be “similar ’’ to that 
on the ship. Thus a 3-in. weed growth on a ship should 
| be represented by a growth of about 0.15 in. on the model 


home scale being assumed as so not by the same sized 


growth. Tests with the latter will inevitably lead to a 
result largely in excess of the effect of the same fouling 
onaship. Thus the coarse sand on the plank in case (h) 
would represent a fair growth of barnacles on a ship, 
and the calico test in the same example would represent 
about 1 ft. to 2 ft. weed on a ship. The plate-butts 
and edges in examples (a) and (6) were to scale, and their 
effect would thesstove be the same on the ship as in the 
model. 

§ 11. The large increase in the ship resistance is not 
the only effect of a foul bottom. Large increase in the 
frictional resistance is bound to increase the wake to 
more or less the same extent. The result of this is that 
the screw is working at an unduly high slip, with a con- 
sequent drop in its efficiency, and this loss is additional 
to that due to the mere increase in resistance. The 
examples given show that there is every reason for 
believing that a ship experiences a large increase in its 
resistance when the wetted surface is roughened in any 
way, and, giving due weight to the statements in the 
previous paragraph, this increase will be about the same 
in the ship and in the model when both have “ similar ’’ 
rough surfaces. 





AMERICAN SHIPBUILDING.—There were 368 vessels, 
of an aggregate burthen of 1,029,014 tons, under con- 
tract to be built or building in private American ship- 
yards at the commencement of May. Of these vessels 
221 are designed for salt water and 147 for fresh-water 
navigation. At the commencement of April the new 
tonnage building was 1,067,856 tons; and at the com- 
945,798 tons. The number of 
vessels contracted for in April was 137; the Chester 


| Shipbuilding Company is to build three, the Newport 


News Shipbuilding and Dry Dock Company two, and 
the American Shipbuilding Company two. 


NortH-AMERICAN MINERALS.—It is stated with regard 
to the antimony and silver ores of the Wheaton district, 
Yukon Territory, Alaska, that hand sorting will furnish 
limited quantities of ore for shipment, but that for any 
considerable tonnage concentration will be necessary. 
At Carbon Hill there are natural facilities for erecting a 
mill, and a wagon road has been constructed to the 
nearest railway, a distance of 30 miles, with a down- 
grade all the way. At the hydromagnesite deposits in 
the Atlin district of Northern British Columbia an 
estimated quantity of 180,000 tons occurs in surface beds 
1 ft. to 5 ft. thick, with no overburden ; and it is thought 
that about 150,000 tons of material, analysing 41 to 42 
per cent., can be produced by simple means. 
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THE GERMAN NITROGEN INDUSTRY. 


Wz are indebted to the Sulphate of Ammonia Associa- 
tion, of 84, Horseferry-road, 8.W., for the following 
translation of a very interesting extract from the Frank- 
furter Handelsblatt of the 29th ult. They add that ww f 
cannot vouch for the accuracy of the estimates presented, 
and that one or two of the statements are obviously 
exaggerated. Nevertheless, the increase in production 
of nitrogen in Germany is likely to prove larger than 
hitherto expected :— 

The German Nitrogen Industry and the Future of German 
Agriculture. 


** During the last 10 years German agriculture has suc- 
ceeded in increasing the yield of the land to an extra- 
ordinary extent, and in this connection a comparison 
with France is of interest. Thirty years ago the yield 
per hectare in France was about the same as in Germany. 
Since then the yield in France has risen about one- 
tenth, whereas Germany has nearly doubled her yield, 
as the following table shows : 


Wheat Yield per Acre in 100 Kilos. 
Yearly Average. 


1881-86. 1911-13. 
Germany... 12.8 22.3 
France . me : 12.0 13.6 
Russia ... -F a ? 6.9 





This excellent result is due to the development partly | 
of the farmers’ associations, of agricultural schools, | 
and the employment of modern methods, but chiefly | 
to the ever-increasing quantities of fertilisers used. The | 
following is a comparison of the amounts of fertilisers | 
used per hectare during the last few years :— 


Potash. Nitrate of Soda. | 

Germany ... 12.05 kg. 8.10 kg. | 
France 0.806 ,, 4.10 
| 


“*Germany has always been well provided with potash, 
but up to about 10 years ago had to rely almost entirely 
on imports of nitrate of soda for her nitrogen. The 
following tables hows the increase in the imports of nitrate, 
and in this connection it should be mentioned that about | 
10 to 15 per cent. of these quantities have been used for 
industrial purposes : 

German Consumption of Nitrate of Soda. 
1880, 1885. 1890. 1001. 1910. 1931. 1912. 1913. 


Tons Tons Tons Tons Tons Tons Tons Tous 
55,000 155,000 330,000 517,000 723,000 703,000 785,000 747,000 





Value (Million Pounds). | 
? or) | 4) 6} 
‘Gradually, however, the German chemical industry | 
has been building up a substitute for nitrate in the form 
of sulphate of ammonia. At the beginning of this century | 
the production in Germany was still small, and imports | 
amounted to about 48,000 tons per annum. ince 
1906, however, things have yo and Germany has | 
exported larger quantities than she has imported. The | 
development of our consumption of sulphate of ammonia 
is shown by the following table : 


64 od 


a! 
‘ ‘ 


German Consumption of Sulphate of Ammonia. 


| | | 











| .| 
} pee es Produc- Total 
re i. Imports | Exports |tion from} Con- 
Year. |Imports.| Exports. Over Over | Coke sump. | 
} } | Exports. vans eee tion. 
1888 35,000 | 35,000 ’ 
1900 23,000 2,000 21,000 - 104,000 | 125,000 
1909 58,000 59,000 1,000 281,000 | 280,000 
1910 31,000 93,000 62,000 313,000 | 251,000 
1911 24,000 74,000 —- | 60,000 418,000 | 368,000 
1918 35,000 76,000 41,000 501,000 | 460,000 


“The increase in the use of sulphate of ammonia has 
therefore been extraordinarily rapid. In the year 1913, 
460,000 tons of ammonia were used as against 750,000 
tons of nitrate of soda. Taking the manurial value of 
sulphate compared with nitrate as 4 to 3, the 460,000 | 


tons are equal to 610,000 tons of nitrate, so that the | 
two competitors were running each other pretty close | 
already in 1913. 

“In 1914, synthetic sulphate of ammonia first entered 
the lists as a competitor of nitrate of soda on a practi- 
cal scale. Theoretically, the possibility of producing 
ar monia by purely chemica’ means had long been known, 
and the well-known Norwegian method was first of all 
developed, the German chemical trade being largely 
interested. : | 

“The difficulties of introducing this process into Ger- 
many on account of the lack of water-power forced the 
Badische Aniline and Soda works to develop a process | 
of their own. In conjunction with Professor Haber, they | 
sroceeded to do this, putting all their energy into the | 

taber process, and giving up their Norwegian interests. 
At the beginning of the war the Badische were producing 
on a scale large enough for one s'ngle works, but yet not 
sufficiently large to compensate tor the loss of nitrate of | 
soda. In the fret year of the waz there was accordingly 
a considerable shortage of fertilisers for agricultural | 
purposes. But our chemical industry quickly came to | 


the rescue, and should the blockade of Germany be | 





| nitrogen. 


| production of ammonia. 
| synthetic indigo drove out the natural product. 


| great 
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at 300,000 tons. It is no secret that the Badische 
Company has lately begun putting up further large plants 
in pan fhe part of Germany, so that its producing 
capacity from 1917 onwards will no doubt be considerably 
in excess over that of 1916. Assuming that the Haber 
production in the near future will amount to 500,000 
tons, this process alone will represent the production of 
an amount of nitrogen very nearly equal to the amount 
of nitrate of soda we used to import. In passing, we may 
mention that such a production at a price of 12/. 10s. per 
ton would represent an annual turnover of 6} million 
pounds sterling for this one firm. Added to this, how- 
ever, is the fact that, with State aid, further large quan- 
tities of nitrogen have been produced in the form of 
nitrate of lime, with the help of which our agricultural 
needs can easily be met. In addition, the whole ten- 
dency in the coal industry has been towards increasing 
the development of by-products. Up to the time when 
the war broke out about one-fifth of our coal was coked, 
but to-day the war has forced us to resort to coking to 
a far greater extent than before, and everything points 
to the conclusion that in the near future the direct 
combustion of coal will be recognised as altogether 
uneconomic and disappear, and its place be taken by 
by-product processes. This, of course, means increased 
recovery of ammonia from coal. Assuming that only 
double the quantity of coal hitherto used is employed 
for the recovery of ammonia, the increase in the sulphate 
of ammonia production would amount to 450,000 tons. 
Basing on the above, we can make the following com- 
parison between 1913 and 1917 : 


German Consumption of Nitrogen, 1913. 


Tons. Tons Nitrogen. 

Sulphate of ammonia 460,000 92,000 
Norwegian nitrate of lime 35,000 = 4,500 
Nitrate of lime ... a 30,000 = 6,000 
Ammonia—Haber process 20,000 = 4,000 
Total 106,500 

Total 106,500 

Plus nitrate of soda 116,000 


750,000 


Grand total 222,500 
German Production of Nitrogen, 1917. 


Tons. Tons Nitrogen. 


Sulphate of ammonia 700,000 = 140,000 

Norwegian nitrate of lime - 

Nitrate of lime ... je 400,000 80,000 

Ammonia—Haber process 500,000 100,000 
Total 320,000 

Nitrate of soda ... ? 


“If these estimates are only approximately corrects 
our own production will already next year be greater 
than our consumption before the war, .including the 
amount of nitrate of soda imported. In case of need, 
therefore, we can do without the importation of nitrate 
of soda for agricultural purposes altogether. This does 
not mean, however, that the import of nitrate of soda 
is either unnecessary or undesirable. Nitrate will 
remain very much wanted for certain purposes, and 
agriculture will be glad to make use of it as long as 
prices remain competitive, especially seeing the amount 
of German capital invested in the nitrate of soda business. 
If our home production of nitrogen can be supplemented 
by nitrate of soda, so much the better, for our experts 
are agreed that we cannot give our agriculture enough 
The dire necessity which this war has brought 
upon us, forcing us to help ourselves in all sorts of ways, 
has in this respect given us a valuable gift for the future, 
seeing that. the new sources of nitrogen will enable us 
to increase our agricultural production. 

*« All sorts of possibilities are involved in this. It 
would be thoroughly in keeping with the character and 
the accomplishments of German chemical industry to 
»xroceed with the production of combined fertilisers after 

aving successfully solved the problem of synthetic 

These manures will perhaps 
one day drive out the old fertilisers in the same way as 
It is 
not impossible that Germany may one day become the 
exporter of nitrogenous fertilisers. The most 
important point, however, is the increase in the pro- 
ductivity of our land. The economy of 9,000,000/. per 
annum on nitrate of soda imports cannot be compared 
in importance with the saving in our imports of wheat 
and foodstuffs which would be effected by means of 
increased fertilising.” 








A GerMAN-Batkan Coat Company.—-A company 


| under the style of the Balkan Coal Company. with domi- 


cile in Berlin, and a capital of 4,000,000 marks, has just 
been started. The company’s object is to supply 
Turkey and the Balkan States with fuel, in place of 
the English coal formerly used. Hitherto the Balkan 
States and European Turkey have imported about 
2,500,008 tons of coal annually from “England. 


TRADE oF New Souru Watxs.—The oversea imports 
during February were valued at 2,728,772/., and show 
an increase of 658,260/., or 31.8 per cent., as compared 
with the corresponding month of last year. The total 


prolonged, we should soon be in a position to deliver | for the eight months July to February was 21,886,290/., 
more nitrogen for agricultural purposes than agriculture | an increase of 2,565,941/., or 13.3 per cent., in comparison 


consumed in peace times. 

“The following particulars give an idea of the extra- 
ordinary rapidity with which the Haber process has 
developed. The production rose from 30,000 tons in 
1913 to 60,000 tons in 1914, and about the middle of 
1915 the output of the —— works was about 150,000 
tons. From 1916 onwards the production is reckoned 


| with the figures for 


1914-15. The oversea exports 
during February amounted to 3,146,039/., being an 
increase of 485,083/., or 18.2 per cent., as compared with 
the corresponding month of last year. For the eight 
months July to February the exports amounted to 
28,663,900/., being an increase of 10,683,986/., or 59.4 per 
cent., compared with the same period for 1914-15. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 31. 

A quiet week in the steel industry possesses no signifi- 
cance in view of the far oversold condition of the market ; 
this oversold condition represents from 10 to 12 months’ 
work on the books. Since the first of the month orders 
for war material foot up over half a million tons. The 
increasing steel capacity does not seem to indicate any de- 
cline in price. Since last August the ave monthly 
increase in business in tonnage in the Steel Corporation 
has ranged from 500,000 to 66,100 tons per month ; 
at the present time that corporation has over 10,000,000 
tons under contract, and all of the steel companies have 
20,000,000 tons of steel to make. Domestic consumers, 
on account of high prices, have begun to restrict their 
buying; while European requirements showjno falling 
off, especially as a larger number of steamships are 
available and the rate of freight has somewhat declined. 
Quite a number of electrical furnaces have been estab- 
lished. The new open-hearth plants are producing more 
steel than ever. anufacturers of wire products are 
unable to accept all the business that is crowding in. 
The shipbuilding industry is greatly hampered for want 
of steel for future delivery. Since May 1 the builders 
have contracted for 85,000 tons of marine plates and 
shapes for delivery this year and are anxious to place 
still larger orders for delivery next year. Makers of 
agricultural implements are looking as far ahead as next 
year, and have induced some manufacturers of steel bars 
to accept orders for delivery during the first six months. 
The railroads are liberally ordering locomotives, 111 
having been “placed” during the past week, of which 
20 are for export to France. A very large number of 
engines for European delivery are being called for, and 
locomotive makers expect to book contracts from 
American roads within a few weeks at the farthest, and 
probably much sooner, for 300 locomotives. The export 
of war munitions, explosives, supplies and general mer- 
chandise from New York reached during the past week 
in value 61,095,278 dols.; total exports to date from 
New York this year, 987,630,898 dols. The general 
volume of business in the country is increasing under 
slightly improving traftic conditions. 








NOTES FROM SOUTH \YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull Coal Traffic._—There is a further decline in the Hull 
coal traffic. In May 302,692 tons were despatched from 
the Yorkshire coalfields to the port, a decrease of 
130,000 tons on the corresponding period of last year. 
The total for the year up to date was 1,333,861 tons, a 
reduction on the same period of 1915 of 660,000 tons. Of 
last month’s total only 78,922 tons were exported, being 
an average of about 20,000 tons per week, compared with 
a weekly average of about 60,000 tons during May of last 
year. For the five months of the present year the total 
exported was 435,604 tons, or less than 50 per cent. of 
the same trade during the corresponding period of last 
year. These figures are still quite distinct from the coal 
shipped for Admiralty purposes or for the use of the Allied 
Governments. Over half the total went to French 
and Swedish customers, but the French tonnage was a 
drop of 140,000 tons on last year. The shipments to 
Sweden were about half of those for 1915, whilst only 
22 tons were consigned to Norway as against 14,175 
tons last year. The Denaby and Cadeby Main contri- 
buted about a tenth of the total tonnage sent to the 
port. 


South Yorkshire Coal Trade.—-With the exception of a 
few small pits, all the collieries in this area worked right 
throughout the Whitsuntide holiday, and thus fell into 
line with the request of the Government. In nearly 
all cases it was reported that the output was well up to 
the maximum and the consumers were able to get full 
supplies. The situation was in marked contrast to what 
prevailed at Easter when the closing down of the pits for 
a comparatively long holiday placed the dealers and 
merchants in a difficult position. The local inquiry for 
steam fuels continues on an enormous scale. Works are 
securing full deliveries of the large-sized fuel, but they 
have difficulty in obtaining the necessary quantities of 
nuts, except under contract account. Gas companies are 
receiving large consignments under contracts, and are 
also arranging the final details of the contracts for the 
forthcoming 12 months’ supplies. Slacks are a difficult 
market, and the house coal section grows busier with the 
cold weather remaining. Coke is now used in increasing 
quantities and values Save an upward tendency. There 
is renewed activity in the shipping trade. France and 
Italy are in the market for a large tonnage, whilst neutrals 
are negotiating for supplies of best South Yorkshire 
hards and offer the excellent price of 40s. per ton at pits. 
Greek ports, however, are ruled out of this department 
of the coal market. Quotations: Best branch hand- 
picked, 20s. 6d. to 21s. 6d.; Barnsley best silkstone, 
17s. 6d. to 18s. 6d. ; Derbyshire best brights, 17s. 6d. to 
18s. 6d. ; Derbyshire house, 16s. to 17s. ; best large nuts, 
l5s. 6d. to 16s. 6d.; small nuts, 15s. to 16s. ; Yorkshire 
hards, 16s. 6d. to 17s. 6d.; Derbyshire hards, 16s. to 
17s. ; best slacks, 12s. to 13s. ; seconds, 10s. 6d. to 11s. 6d; 
smalls, 8s. to 9s. 


Iron and Steel.—All the large firms report that they 
were able to work throughout Whitsuntide with the 
minimum of dislocation of the “ shops,’’ and the output 
has been a tremendous figure. The time and a half 
was a big inducement to the workers to attend, but, 
even allowing for this, the response in every respect 
was excellent, and would gladden the hearts of the 
Ministry of Munitions. The export trade of Sheffield 
increases rapidly, particularly with regard to iron and 
steel manufactures. The tonnage of steel bars, angles, 


rods, shapes, sections, &c., is also a considerable advance, 
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whilst, despite the Government export restrictions on 
steel blooms, billets, and slabs, the figures for last month 
show the tonnage was on the upgrade. New departures 
have been made in the shape of new works and works 
extensions with a view to capturing German trade in the 
world’s markets. The effort is chiefly directed to the 
manufacture of scissors, cheap table and pocket knives, 
razors, hacksaw blades, twist drills, carpenters’, plumbers’ 
and engineers’ tools generally. Germany had a flourish- 
ing trade in these goods in pre-war days, and Sheffield’s 
present bid for it is being attended with considerable 
success. Several firms are specialising in small types of 
twist drills, for which there is an enormous demand. 
Materials are not yet to hand in sufficient quantities to 
meet all requirements, and the deficiency is most marked. 
With regard to hematites West Coast brands are 
marked at 136s. to 140s., with delivery here, and East 
Coast remain at 128s. 3d.; but the question of price 
does not give as much concern as the pressing one of 
supplies. The billet position is easier, though many 
consumers do not feel prepared to pay the heavy prices 
American makers are now prened ~ A If the present 
rise continues American billets will soon be the equal of 
the home articles in price, though greatly inferior in 
quality. More Government contracts have come to 
Sheffield. Razors, scissors, pincers, pliers, turnscrews, 
wire-cutters, and shears of different kinds, are wanted in 
large quantities from one firm alone, whilst other orders 
include 4000 chisels, 5000 files, 2000 hand-saws, 10,000 
garden rakes, and 3500 farriers’ and drawing knives. For 
overseas, the indents are for steel, saws, electro-plate, 
tools, hardware, springs and vices. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Glasgow Pig-iron Market.—Meantime, of course, the 
Glasgow pig-iron warrant market remains closed, and all 
speculative business is suspended. The stocks of No. 3 
iron are being gradually reduced, 2000 tons having been 
accounted for during the past week. 


Scotch Steel Trade.—In the-steel trade there is little 
or no change in the ceaseless activity which pervades 
every establishment. If any difference be noticeable 
it is in the direction of a daily-increasing output, and now 
that the annual fair holidays in the West of Scotland 
have been postponed to a later date than usual, there is 
every expectation that the greatest “ spurt’ ever known 
will be put on, not only to maintain the immense output, 
but to add to it in every conceivable way. ‘“ Shell bars 
and more shell bars” is still the cry, and the pressure for 
delivery is very great. With this continued expansion of 
work in fulfilment of orders for war material, there is 
little opportunity for anything extensive in the way of 
ordinary mercantile business being put through meantime. 
Export trade also, with the exception of the requirements 
of the Allied Governments, is very nearly “‘a closed book,” 
the whole of this business being in the hands of the War 
Trade Department, who alone can grant licences for 
shipment. All round Government pressure is very great, 
and in some quarters it is even suggested that more 
stringent oversight may yet be required in order to keep 
the supply of war munitions and materials level with the 
heavy demand. Prices are steady and firm: Shi 
plates being quoted 14/. and upwards, according to speci- 
fication ; boiler plates, 15/., or even more; and angles, 
off and on about 141. per ton. 


Malleable Iron Trade.—Both steel and iron bars are 
a heavy business with malleable-iron makers just now, 
there being no lack of orders, particularly on Government 
account. Indeed, whether directly or indirectly, Govern- 
ment is at present the largest consumer, although, as 
there is as yet no embargo on exported malleable-iron, 
the overseas shipping trade is of quite favourable 
dimensions, especially for iron bars. The scarcity of 
raw material and the probable advance in the price 
of pig-iron after the end of this month are tending to 
keep up rates, and while ‘‘Crown” bars of ordinary quality 
are still quoted 14/. per ton, a further 5s. per ton is being 
demanded for some of the better grades. None of the 
smaller sizes or sections are now available for ordinary 
purposes, these being all required for Government 
contracts. 


Scotch Pig-Iron Trade.—No lack of good business is 
being done in all grades of pig-iron, hematite especially 
being in constant demand. Practically the entire pro- 
duction is being absorbed on home consumption, so that, 
with this and the Government restrictions, very little is 
available for export purposes, and, in consequence, the 
shipping trade is rather quiet. The continued demand for 
hematite is responsible for a certain scarcity of foundry 
iron, owing to the furnaces having been transferred to 
the production of hematite ins' - Higher levels will 
very shortly come into force, although meantime the 
prices of makers’ (No. 1) iron remain unchanged. 


War Pressure and Holidays.—The proposals made by 
the Minister of Munitions regarding the postponement of 
all general holidays until after July has been vigorously 
taken up in the West of Scotland, and an important 
pronouncement has now been made. A special meeting 
of the Glasgow magistrates was held on Monday when the 
matter was fully discussed, and a satisfactory decision 
arrived at. In the afternoon also a joint conference of 
masters and men took place in the offices of the Ship- 
building and Engineering Employers’ Federation, 28 
trades’ unions in the Clyde area being represented. At 
both meetings the question was very fully gone into, the 
general feeling being that the best interests of the country 
would be served by work being strenuously persevered in 
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for the next few weeks without any unnecessary break. 
As now officially fixed, the Fair Holidays for the Lower 
Reaches of the Clyde—Greenock and Port Glasgow 
district—will pone from Wednesday, August 2, till 
Monday, August 14; Paisley district will remain un- 
changed, from Thursday, A t 10, till Monday, August 
21; and in Glasgow and the Epper Reaches, the holidays 
will commence on Thursday, August 17, continuing till 
Monday, August 28. A _ representation will most 
probably be made to the Ministry of Munitions te sanction 
the annual Trades’ Holiday, which always falls on the 
last Saturday in A t, being amalgamated with the 
Autumn Holiday in September, thus giving the workers 
an entirely free week-end before the pressure of the 
winter’s work is resumed, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Business in Cleveland pig 
continues on only a limited scale, due entirely to the 
difficulty experienced in obtaining iron. Buyers are 
keen, and would readily place substantial orders for 
forward delivery, but makers act with much caution, 
and are not at all disposed to commit themselves heavily. 
So far as home trade is concerned, business is passing 
within the limits prescribed by the Local Committee 
appointed to regulate distribution. The price of No. 3 
for June delivery is fixed at 82s. 6d.,but it is quite nominal, 
no iron being available. Several July-August sales for 
home consumption are reported at 87s. 6d., and a little 
has also been sold for September delivery. _ It is stated 
that the new maximum of 87s. 6d. will remain in force 
until the end of September. As regards export trade 
there appears little prospect indeed of an early resumption 
of negotiations with neutral countries, and practically 
all new business with our Allies is subject to official 
sanction. The export price of No. 3 is 100s. and odd 
lots are being sold to our Allies at about that figure. 
Prices of the lower qualities of Cleveland pig are near 
the same as the quotations for No. 3, and No. | is put at 
4s. to 5s. higher. 


Stocks of Cleveland Pig.—Stocks of Cleveland pig are 
low. Makers have next to none at their yards, and most 
of the iron in the public stores is earmarked for disposal. 
The quantity held in the public warrant stores here now 
stands at 31,349 tons, composed of 29,585 tons of No. 3 
7, and 1762 tons of other descriptions of iron, 

eliverable as standard. Since the beginning of the 
month the stock has been reduced by 1869 tons, 2105 tons 
of No. 3 having been withdrawn and 236 tons of standard 
iron having been added. 


Hematite Iron.—The scarcity of East Coast hematite 
pig is felt even more acutely than is that of Cleveland 

inds. Under the conditions prevailing producers 
opine that deliveries are fairly alequataiy maintained, 
but many home consumers are pressing urgently for 
larger supplies, and there are reports that Sheffield 
customers are protesting against the quantities going to 
Scotland whilst demands nearer home are not satisfied. 
No new export business, even with our Allies, is possible 
just now, but deliveries to France on running contracts 
are maintained so far as is possible. Large supplies are 
due to that country. The promised increase of output by 
the blowing in of more furnaces has not yet been fulfilled, 
but hope is entertained that additional furnaces will be 
blowing before the end of the month. Nos. 1, 2, and % 
remain at 122s. 6d. for home consumption, and 140s. for 
export. 


Shipments of Pig-Iron.—Shipments of pig-iron from 
the port of Middlesbrough are certainly below what could 
be wished, but considering the embargo on exports, they 
may be regarded as satisfactory. 


Coke.—The quantity of coke available for distribution 
is hardly adequate to needs, and the make will certainly 
have to be increased if local consumption is enlarged. 
Had sufficient coke been forthcoming, the number of 
blastfurnaces blowing would already have been added 
to. The maximum prices are unaltered, average blast- 
furnace kinds standing at 28s. at the ovens, and qualities 
low in phosphorus, 30s. 6d. at the ovens, 


Foreign Ore.—Excellent supplies of foreign ore are 
steadily coming to hand on running contracts, and 
consumers must now be well placed. The high prices 
demanded by some sellers have not been obtained, and 
no difficulty would now be experienced in purchasing 
Rubio of 50 per cent. quality at 36s. ex-ship Tees. 
Sellers are prepared to accept that figure on the basis of 
a 17s. freight Bilbao-Middlesbrough, the price at which 
controlled consumers are privileged to arrange for steamers 
through the Government. e freight in the open 
market, however, is 19s. So far this month imports of 
foreign ore to the Tees amount to 98,721 tons. 


Manufactured Iron and Steel.—The rather numerous 
ordinary commercial inquiries in the market for finished 
iron and steel attract very little notice, attention of 
manufacturers being still fully absorbed on Government 
work. Common iron bars are 131. 15s.; best bars, 
141. 2s. 6d.; double best bars, 14/. 10s.; treble best 
bars, 141. 17s. 6d.; iron ship-plates, 11/. 10s. ; iron ship- 
angles, 131. 15s.; iron ship-rivets (} in. diam.), 171. ; 
iron ship-rivets (% in. diam.), 18/. ; iron and steel packing 
iron (parallel), 10/. ; iron and steel king iron (tapered), 
121. 10s. ; steel bars (no best), 14/. 10s. ; steel ship-plates, 
1ll. 10s.; steel ship-angles, 11/. 2s. 6d.; steel sheets 





(singles), 18/7. 10s.; steel sheets (doubles), 18/. 15s. ; 
| steel strip, 17/.; steel hoops, 171. 10s.; steel joists, 
| LM. 2s. 6d. ; and heavy steel rails, 101. 17s. 6d. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff—New business is still checked in Welsh steam 
coal. Tonnage has not been arriving so freely, and, at 
the same time, buyers for the French market have shown 
some disposition to pursue a waiting policy, the committee 
recently appointed to make arrangements for shipments 
under the new limitation of prices scheme having made 
but slow progress. The authorities have further held 
up exports to neutral countries by refusing licences, so 
that the market open to colliery owners and exporters 
has become limited. Among other conditions which 
have affected current business, we should mention the 
fact that the authorities have continued to take very 
heavy quantities of coal and that holiday influences have 
also been at work. House coal, patent fuel, and coke 
have been scarce and strong. The best Admiralty large 
coal has been, to some extent, nominal; secondary 
qualities have made 50s. to 52s.; Monmouthshire 
black veins, 50s. to 5ls.; ordinary Western Valleys, 
49s. to 50s; Eastern Valleys, 45s. to 47s. 6d.; best 
bunker smalls, 29s. to 30s. ; and cargo smalls, 20s. to 23s. 
per ton. In bituminous coal, best households have made 
23s. to 24s. at the pits; No. 3 Rhondda large, 50s. to 
52s.; smalls, 33s. to 35s.; No. 2 Rhondda large, 39s. 
to 40s.; and No. 2 smalls, 24s. to 25s. per ton. The 
latest quotation for patent fuel has been 50s. to 52s. per 
ton. Special foundry coke for export has realised 62s. to 
65s.; good foundry coke, 60s. to 62s. 6d.; and furnace 
coke, 50s. to 55s. per ton. 

Welsh Coal for France.—-A meeting was held at Cardiff 
on Friday last of representatives appointed by the 
colliery owners, coal exporters and shipowners, trading 
with France, to form a committee to control exports 
under the Government limitation of prices scheme. It 
was decided to appoint Mr. T. E. Watson, President of 
the Cardiff Chamber of Commerce, as chairman, with 
three vice-chairmen, Mr. T. J. han, Mr. J.T. Duncan, 
and a gentleman to be nomina by the coalowners ; 
Mr. W. H. Mewton was subsequently selected. The 
question of the forms to be issued with respect to supplies 
of coal and tonnage and other matters were referred toa 
sub-committee made up of the chairman and the three 
vice-chairmen. 

Western Trade Matters.—The Branksome Chine 
Steamship Company, Limited, has declared an interim 
dividend of 15 per cent. for the half-year ending June 1.— 
A similar dividend has been announced by the Canford 
Chine Steamship Company, Limited ; in each case the 
dividends will be paid free of income tax. Graham's 
Navigation Merthyr Collieries, Limited, has decided to 
split its ordinary capital of 30,0001. in 6000 5/. shares into 
30,000 li. shares ; the company has also decided to create 
2000 6 per cent. preference shares of ll. each, to be 
distributed as a bonus of two preference shares to holders 
of five ll. ordinary shares.—The Welsh coal owners pay 
under protest the 15 per cent. conceded in wages by Sir 
G. Askwith, intervening on behalf of the Board of Trade ; 
it is contended, however, that the course taken by Sir 
G. Askwith was irregular, and an arbitrary act on the 
part of the Board of Trade, taken under pressure from 
the workmen’s representatives.—For the 12 months 
ended March 31 William Cory and Son, Limited, realised 
a profit of 453,136/.,increased to 511,366/. by a substantial 
sliqust brought forward from 1913-14; a dividend and 
bonus amounting together to 15 per cent. are — 
for the year upon the ordinary shares, a balance of 
188,969. being carried forward ; the reserve funds are 
also increased to 600,0001. The profits of 1915-16 
(453, 1361.) compare with 215,3281. in 1914-15, 313,906J. in 
1913-14, 213,524/. in 1912-13, and 178,660/. in 1911-12.— 
At the last meeting of the Cardiff Chamber of Commerce 
the President said the coal owners had had a hint that 
if the Government experienced much difficulty in dealin 
with the bunker coal question they would take the South 
Wales collieries and “run” them themselves. The 
coal-owners must clearly do their best to help the country 
and its Allies in their hour of need.—The directors of the 
Gwann-cae-Gurmey Colliery Company, Limited, recom- 
mend an interim dividend for 1915—16 at the rate of 5 per 
cent. per annum.—Mr. W. H. Mewton, a leading coal- 
owner, has been elected chairman of Locket’s Merthyr 
Collieries (1904), Limited.—A report presented to the 
Swansea Harbour Trust states the tin-plate trade 
increased in May to the extent of 13,000 tons, principally 
to France (on account of the war) and to Japan. The 
executive committee recommended that free storage of 
tin plates should be discontinued and that 30s. per ton 

r week should be ch in future after the first 24 

ours.—The Conciliation Board for South Wales has been 
considering the question of workmen’s attendance at the 
coal pits with a view to an increase in current production. 
At a meeting held on the subject at Cardiff on Friday, 
the workmen’s representatives intimated their readiness 
to co-operate with the coal owners to secure a better 
attendance of men during the war.—Mr. C. A. G. Pullin, 
secretary of the Consolidated Cambrian, Limited, and 
three of the companies forming the Cambrian Combine, 
will retire from that position at the close of June ; he has 
been invited to join the boards of the Cambrian and 
Glamorgan Collieries; he has been a director of the 
Britannic and Naval Company since it joined the combine, 
Mr. V. D. Hailey becomes secretary of the Consolidated 
Cambrian and the Glamorgan Steam Coal Company, 
Limited. 





MeTattic Permanent Way.—In consequence of the 
war, a continued decline is observable in our exports of 
permanent-way material, which amounted in May to 
~~ | 619 tons, as compared with 1578 tons in May, 1915, 
and 11,239 tons in May, 1914; while in the five months 
ended May 31 the shipments fell to 4965 tons, as com- 
pared with 23,333 tons in the first five months of 1915, 
and 48,313 tons in the first five months of 1914. 
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THE ADVISORY COUNCIL FOR SCIENTIFIC 
AND INDUSTRIAL RESEARCH. 

Tue Standing Committee on Engineering appointed 
by the Advisory Council for Scientific and Industrial 
Research held its first meeting on Wednesday, June 7. 
The Committee has been so constituted as to represent 
both the scientific and industrial sides of engineering, 
and includes the following members nominated by the 
professional associations : 

Institution of Civil Engineers: Sir Maurice Fitz- 
maurice, C.M.G. 

Institution of Electrical Engineers: Mr. J. 8S. High- 
field. 

Institution of Mechanical Engineers: Dr. Dugald 
Clerk, F.R.S. 

Institution of Naval Architects : Sir Archibald Denny, 
Bart. 

North-East Coast Institution of Engineers and Ship- 
builders : Mr. Herbert Rowell. 

Manchester Association of Engineers: Mr. Alfred 
Saxon. 

Institution of Engineers and Shipbuilders in Scotland : 
Mr. James Brown. 

The following members were appointed directly by the 
Advisory Council :—Mr, R. Davenport; Mr. Alfred 
Herbert ; Professor Bertram Hopkinson, F.R.S.; Mr. 
C. H. Merz; Mr. V. L. Raven; Mr. A. A. Remington ; 
Mr. G. Gerald Stoney, F.R.S.; Mr. Douglas Vickers ; 
Professor Miles Walker. The Advisory Council have 
appointed Sir Maurice Fitzmaurice, C.M.G., to be chair- 
man. 

The committee was welcomed by Sir William M’Cor- 
mick, Chairman of the Advisory Council, and Dr. H. F. 
Heath, Administrative Secretary o* the Council. Sir A. 
Selby-Bigge, Secretary to the Committee of the Privy 
Council for Scientific and Industrial Research, also 
attended, and emphasised the importance attached by 
the Government to the need for greatly increased activity 
in research in connection with industry. In Sir Maurice 
Fitzmaurice’s opening statement, as Chairman of the 
Standing Committee, several important aspects of the 
Government scheme as issued in July, 1915, were referred 
to, and attention was directed in particular to the neces- 
sity for securing that British industries shall get as large 
a share as possible of the full value of the results of any 
successful researches, and shall retain at least the initial 
advantages derived from them. He felt in this connec- 
tion that the committee would be in a position to advise 
the Government organisation for research as to the means 
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of securing that their operations should yield the maxi- 
mum benefits to the trade and industry of the Empire. 
Applications for aid must be dealt with on as broad lines 
as possible, without red tape, and with a constant regard 
to the ultimate object of the Government scheme, which 
is to help the industrial community of the Empire in the 
contest with the common trade enemy. It would be of 
great value that applicants for assistance to researches 
should make it clear at the outset whether results, if 
obtained, should be considered as of a confidential 
nature, as in arranging our experimental work we must 
avoid conditions calculated to help foreign competitors. 
Much time and money had been spent wpon research in 
the works of individual firms whose aggregate expenditure 
for the purpose far exceeded the sums at the disposal of 
the Committee of Coune'l, and from the industrial 
side such work by firms appealed to him as the most 
hopeful arrangement. But the Government had made 
a decided step forward by showing their interest in in- 
dustrial research, and though he expected much more 
from the scheme, the gain would be great if the only 
result were the training of research workers. Too much 
must, however, not be expected from research and 
experimental work in themselves, for these alone would 
not win back the industries which should never have left 
us, or even retain those we still possessed. Though it 
was not for the Standing Committee to deal with such 
questions, individual and combined efforts were needed 
to secure that the products of this country find their 
way to those who need them at home and abroad, and 
to see that what is wanted is supplied by our industries. 
Sir Maurice Fitzmaurice hoped that it would be possible 
to co-operate with our fellow-countrymen beyond the 
seas in carrying out many useful investigations. 


The formation by the Advisory Council for Scientific 
and Industrial Research of a Standing Committee on 
Mining, constituted so as to represent both the scientific 
and industrial sides, has now been completed. The 
Standing Committee includes the following members 
nominated by professional associations :— 

Institution of Mining Engineers: Sir William Garforth, 
Dr. John Haldane, F.R.S., Dr. R. T. Moore, Mr. Wallace 
Thorneycroft. 

Institution of Mining and Metallurgy: Mr. Edward 
Hooper, Mr. Edgar Taylor. 

Iron and Steel Institute : Professor H. Louis. 

The. South Wales Institute of Engineers: Mr. W. 
Gascoyne Dalziel. 

The following members were appointed directly by the 








Advisory Council :—Sir Hugh Bell, Bart.; Mr. Bugh 
Bramwell; Lieut.-Colonel W. C. Blackett ; Professor 
Cadman ; Professor Frecheville ; Mr. Bedford McNeill : 
Mr. Hugh F. Marriott ; Sir Boverton Redwood, Bart. ; 
Mr. C. E. Rhodes. The Advisory Council have appointed 
Sir William Garforth to be Chairman. The Committee 
is divided into two sections, as follow : 

Section on the Mining of Iron, Coal and Hydrocarbons.- 
Sir William Garforth (Chairman); Sir Hugh Bell, Bart. ; 
Mr. Hugh Bramwell; Lieut.-Colonel W. C. Blackett ; 
Professor Cadman; Mr. W. Gascoyne Dalziel; Dr. 
John Haldane; Professor Louis; Dr. R. T. Moore; 
Sir Boverton Redwood, Bart.; Mr. C. FE. Rhodes; Mr. 
Wallace Thorneycroft. 

Section on the Mining of Minerals other than Iron, 
Coal and Hydrocarbons.—Mr. Edgar Taylor (Chairman) ; 
Sir Hugh Bell, Bart.; Professor Frecheville; Mr. 
Edward Hooper ; Professor Louis ; Mr. Bedford MeNeill ; 
Mr. Hugh Marriott. 








PERSONAL.—Messrs. J. Dampney and Co., Limited. 
of Cardiff, inform us that they have just opened a branch 
office at 30, Sandhill, Newcastle-on-Tyne. 


Our Locomotive Exrorts.—Our exports of locomo- 
tives exhibit depression, but they have been rather 
better maintained than our rail exports. Thus, while 
rail exports to the Argentine Republic have practically 
ceased, locomotives were shipped to Argentina to May 31 
this year to the value of 128,319/., as compared with 
34,740l. in the corresponding period of 1915, and 546,805/. 
in the corresponding period of 1914. The aggregate 
value of our locomotive shipments in all directions in the 
first five months of this year amounted to 527,389/., as 


AMERICAN Go.tp.—-The output of gold in the United 
States during the 10 years ending with 1915 inclusive 
was as follows : 





Year. Output. Year. Outp 
Oz. 

1906 1911 4,687,053 

1907 1912 iy 

1908 1913 

19090 - , 1yvl4 ° . 46 

1910 ce ... 4,657, 1915 4,783,857 





The principal feature of the returns is their remarkable 
steadiness, although the output increased but slowly 
during the decade. 
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THE Lonpon Socrery.—Monday, June 19, at 5 p.m., at the 
Hall of the Royal Society of Arts, Jonn-street, Adelphi, W.C., 
under the pre.idency of the Right Hon. Lord Devonport, P.C. 
A paper will be read on “ The Bort of London, Past, Present, 

} and Future,” by Mr. Arthur Crow, F.R.1.B.A. 
Royal METEOROLOGICAL Socirry.—Wednesday, June 21, at 
4.30 p.m., at 70, Victoria-street, Westminster. Papers to be read : 
j 1.“ —_ on the Phenological Observations for 1915,” by J. B. 
| Clark, B.Se., and H. B. Adames. 2. ‘ Audibility of the Gun- 
| Firing in Flanders over the South-East of England, September, 
1914, to April, 1916," by Miller Christy and William Marriott 
| F.R.Met.Soc. 3. ** The Relation between Atmospheric Pressure 
and Rainfall at a Single Station,” by Lieutenant E. H. 
Chapman, R.E. 
THE INsTITUTION OF WarER ENGINEERS.—Friday, June 23, at 
| 2.30 p.m., at the apartments of the Geological Society of London, 
| Burlington House, W. The Twenty-First Summer General 
Meeting. The following papers will be read and discussed :— 
1, “The Alignment Diagram Applied to the Flow of Water in 
Uniform and Compound Mains,” by Mr. D. Halton Thomson, 
M.A. (Cantab.). 2. ‘ Plans and Kecords of Water-Distribution 
Systems,” by Mr. William P. Walker, A.M.I. Mech. E. 
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agent or bookstall clerk. Owing to the scarcity of 
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| for a chance demand for this Journal. 
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TRADING 


INTERNATIONAL 
CONDITIONS. 


THE opening last Wednesday of the Conference in 
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| stoppage of the supply of necessary materials. 
|'This is due in part to the capturing of sources 
| within the Empire, and also to the crippling of 
home industries by German commercial methods. 
There has been, and to some slight extent continues 
to be, a belief that this crippling was the conse- 
quence of superior technical qualities—notably in 
chemistry—on the part of Germany. To this view 
we have always taken exception. The cause is 
rather to be found in the failure of those responsible 
for legislation and administration to recognise that 
industry can be assisted materially by procedure 
consistent with true economic principles. It is 
because the Imperial and international trading 
conference in Paris may recognise such procedure, 
and will establish its consistency with sound eco- 
nomic principles, that its immense potentialities 
are fully recognised. 

We have said that the future aim of the politician 
must be to assist in ensuring the full employment 
of our workers. There are many ways of accom- 
plishing this most desirable end. The relations 
between employers and workers must be improved 
by a recognition on the part of the former that high 
earnings by the latter are advantageous, provided 
every worker utilises to the greatest extent, and 
for the fullest time consistent with physical and 
mental capacity, the manufacturing appliances 
provided. So far as this may be inconsistent with 
the restrictive measures formerly imposed by 
workers’ organisations—and there can be no doubt 
| that these were operative—all restrictions must be 
|removed. That is purely a question of internal 
| arrangement. 

For the present, however, we are concerned 








regularity, but absolute regularity cannot be guaranteed. | Paris regarding Imperial and international trading | more with the wider issue, and here there arises 
Advertisements intended for insertion in the conditions, attended by representatives of the| the problem of securing such profits as will enable 


current week's issue must be delivered not later home country, our dominions beyond the seas, and| producers to improve their manufacturing plant 
than 5 p.m, on Thursday. In consequence of the 





necessity for going to press early with a 


of the edition, alterations for standing advertise- 


ments should be received not later than 1 p.m. on 
Tuesday in each week. 
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months, payable in advance :— 

For the United Kingdom £1 15 6 

The increase in the annual subscription is entirely due to the 
new postage rates on newspapers. 
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Offices for Publication and Advertisements, 
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We desire to call the attention of our readers 
to the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing some- 
what similar titles. 
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and One One-Page Plate of the | 


allied nations, opens up an avenue of wide possi- and processes so as to make the cost of output 


bilities in respect of industry and commerce. 
| wise counsels prevail there need be no speculation 
jas to the result. To begin with, however, it is 


= | essential that we should have a clean slate. We 
| must get rid of all preconceived ideas, however firmly | 
‘‘ ENGINEERING” may be ordered from any Newsagent in | 


these may seem to have been rooted in economic 
| principles. The shibboleths of the party politician 
/must be erased. We must face the future with a 
| full consciousness of the significance of events of 
| the recent past. The Empire must advance along 
new lines, based on the survey which has revealed 
|the inequalities that have obstructed our view of 


legislative and industrial needs, and has disclosed | 


| pitfalls for mishaps during the war which, had other 
| measures been adopted years ago, would not have 
| befallen us. The day is past when we can consider 
academically such questions as Tariff Reform, Pro- 
| tection or Free Trade. Whatever name new measures 
may fall under, they must have for their funda- 


mental aim the securing of that measure of employ- | 


ment to the workers of the Empire, of that degree 
of scientific development on the part of employers, 
and of that extent of commercial expansion by 
which alone we can counteract the immense drain 
on our resources during the present war. 

At once it should be made clear that although 
the result must be injurious to our enemies, such 
cannot be recognised as our dominant or primary 
aim. We seek to end for ever Prussian military 
domination, but it inconsistent with British 
traditions that we should desire completely to 
cripple the German Empire. On the other hand, 
the law of self-preservation is as applicable in times 
of peace as in war. The Germans themselves have 
through a long series of years applied this rule, 
although, with our characteristic complacence, we 
have failed or refused to recognise the full signifi- 
cance of every step taken in that commercial 
aggrandisement of our present-day enemies which 
so greatly assisted them in the prosecution of the 
war. Never again must any of the natural products 
which are essential to our manufactures, and are 
obtainable in our dominions or in the home country, 
| be in the slightest degree under the indirect or 
direct influence of the commercial propaganda 
of a possible enemy. It would be easy to show 
how, even in the maintenance of war supplies, 
| apart altogether from the production of commercial 
| peace manufactures, we found ourselves at the out- 
| set of war gravely handicapped because of the 
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| such as will give a low selling price in association 
| with high earnings for the workers. There is no 
inconsistency in this policy, but as Britain can pro- 
duce more than is consumable within the kingdom, 
it becomes incumbent upon those responsible for 
Imperial and legislative agreements so to legislat> 
for industry as to nullify the effect of aggressive 
and unfair competition, not only from without 
| but in Imperial and international markets. It has 
been enacted that there can be no protection in 
this country of foreign patents unless measures are 
| taken for the working of those patents here to 
ensure employment for labour. It is equally impor- 
tant that the doctrine of laissez-faire should be 
further revised, so that foreign nations shall no 
longer exploit the British market at the expense 
of the British worker by giving some inhabi- 
tants cheap products while crippling industry and 
increasing unemployment. 

The Paris Conference may first be regarded here 
from the Imperial standpoint. Our Dominions and 
Colonies have rendered magnificent service to us 
and to our Allies during the war. The magnificent 
performance of the Anzacs in Gallipoli, the heroic re- 
sistance of the Canadians at the Ypres salient, and 
other gallant acts of offence and defence during the 
war entitle our Dominions to be regarded as equals 
rather than dependants. It follows, therefore, that 
in any future trade agreements it is the duty of the 
home country to recognise that they have an equal 
right of consideration with us. But apart from this, 
our industrial needs make it indispensable that we 
, Should foster to the fullest possible extent not only 
| the recovery of the natural wealth of the Dominions 
for Imperial use primarily, but stimulate agriculture 
and the manufactures which are indigenous to the 
| respective countries. Much is possible along those 

lines, and if financial equilibrium is to be brought 
_ about, everything convenient must be done, however 
|much it may upset our preconceived ideas as to 
| tariff arrangements between the nations within the 
British Empire. 

The Conference is concerned also with the inter- 
national trading relations between the British 
| Empire and our Allies. They have suffered with us, 
_and therefore concerted measures must be taken 

so that they may recover their full commercial 
vigour along with us. There is nothing like mutual 
sorrow for binding close the bonds of friendship. 
| We can conceive, therefore, that in years to come 
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there will be a common interest and common purpose 
not only in maintaining that universal peace for 
which we are striving at great sacrifice, but for the 
establishment of that prosperity which alone can 
heal the wound in the body, human and industrial. 

The settlement of the details of the International 
Trading Agreement necessarily involves issues of 
great delicacy. There must be no interference with 
the internal affairs of any State. Compromise 
rather than the enforcement of principles is necessary 
to success; but one initial step is compulsory on 
this country before any problem can be tackled, 
and that is the recognition that trading agreements 
are necessary. We must also recognise, to begin 
with, that those principles of the past in which we 
are at definite disagreement with trading practice 
in other countries must be departed from in so far 
as these are inconsistent with the arriving at 
satisfactory international trade agreements. Princi- 
ples must be subservient to the claims of expediency, 
and if the nations for whom we are fighting so that 
they may live their own lives without interference 
and develop their own resources without aggran- 
disement are to continue to work out their destinies, 
there must be commercial reorganisation as well as 
military co-operation. The Germans have utilised 
their trade, as we have already said, in order to 
strengthen their military position strategically and 
tactically, not only by acquiring railway concessions 
and attempting to secure naval bases, but by 
thinly disguised commercial absorption of rights as 
to raw materials and similar supplies That must 
end. 

Germany has also tried to weaken national 
industry by the practice of dumping, than which 
there are few more insidious processes. To the 
individual purchaser cheapness commends itself, 
but we must in future consider the national good 
rather than the individual advantage. Dumping, 
even at low selling prices, has materially assisted 
German industry, and the gain to this country from 
the low cost of the importation is infinitesimal 
when compared with the influence that it can 
achieve from the national point of view. We need 
only instance the importation of electrical machinery 
to this country, and to others. There is also the 
selling of forgings and other similar productions. 
A British municipal corporation may secure an 
immediate financial advantage in importing a large 
electrical generator at the dumping price, but if, 
as a consequence, there is less employment for the 
electrical workers within the boundaries of the 
municipality, or even within the kingdom, and if 
by idleness and loss of profit there is no stimulus 
to progress in technics, the natural gain is very 
problematic. This applies also to forgings. The 
same principle is operative with all articles that are 
dumped in this country. The practice, on the other 
hand, confers advantage in Germany. Full employ- 
ment in German factories permits larger sums to be 
spent on experimental research towards develop- 
ments, which again assist them in competition. 
They can well afford to sell at low price. Presuming 
a manufacturer has orders on his books for only 
80 per cent. of the producing capacity of his plant, 
and he chooses to work it at its maximum rate, he 
can exact full cost of production, adequate profit 
and full charges against the 80 per cent. for which 
he has orders, while the remaining 20 per cent., 
against which no profit and no charges are debited, 
can be disposed of at the net cost; as a rule rather 
more is got, because it is sold in competition with 
goods made in this country, against which are the dis- 
advantages of meeting rates of wage which no one 
seeks to reduce to the level of those paid in Ger- 
many, and in addition full charges—rates, taxes, 
&c.—and a fair profit. 

This is one problem to be faced by the Paris 
Imperial and international negotiators, and the 
most gratifying feature is the rapidity with which 
public opinion in this country is changing towards 
the overthrow of the closely-cherished principles of 
laissez-faire, and the recognition by the legislator 
that trade must be supported by the application 
of new ideas based upon the principle of employ- 
ment for all. The potentialities in this direction 
may be summed up in the fact that British imports 
of manufactured goods from Germany have 
attained a figure of 167 millions per annum. 
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REFRACTORY MATERIALS. 


REFERENCE has frequently been made during the 
past 18 months to the fact that for many refractory 
materials British consumers had become dependent 
on Germany. It is therefore of interest to note 
that, for a certain class of refractory materials, 
neutral testimony is emphatic as to the great supe- 
tiority of the British article. No doubt much has 
been effected in Germany by organised scientific 
research on a large scale, and there is every reason 
to hope that the investigations now in progress at 
Professor Bone’s laboratory at the Imperial College 
of Science will go far to make good our deficiencies 
in such classes of refractory material as we have 
hitherto had to import. As already mentioned, 
however, there are certain classes of refractory 
materials in large demand which Germany has 
hitherto failed to supply of good quality. — 

Some interesting data on this head are to be found 
in a paper recently contributed to the ings 
of the Manchester District Institution of Gas Engi- 
neers by Mr. J. West, M. Inst. C.E. Mr.West quotes 
a report made by Mr. Irminger, Chief Gas Engineer 
to the Copenhagen Municipality, on an exhaustive 
series of tests made to compare the relative resist- 
ance of the best British and the best German mate- 
rials when used for combustion - chamber arches. | 
The German materials failed, whilst the Derby- 
shire silica bricks kept their original form, merely 
becoming glazed on the outer surface. As a con- 
sequence, the silica blocks and bricks have been 
adopted throughout for these chambers. The 
result has been, Mr. Irminger states, that the 
retorts do not sink, whilst with the best German 
materials there was a settlement of more than 6 in. 
Arches of the silica bricks last as long as the retorts 
(about 1500 days), whilst when the German refrac- 
tories were used the average life was only 100 days. 
Mr. Irminger further points out that short-period 
tests may be most misleading. Thus some of the 
best German clay retorts do well for months and 
then, he says, commence to shrink. 

Mr. West quotes quite similar testimony from 
America, where experiments were made by Mr. 
H. A. Carpenter, at Lowell, and an exhaustive test of 
combustion-chambers built with English and the 
best German materials. The former remained true, 
whilst the German gave way. 

As noted, this testimony is gratifying in view of 
the many and deserved complaints which have 
been made in regard to the neglect of our manu- 
facturers to supply refractories for other purposes 
equal to what could be obtained from Germany. An 
instructive light is, however, thrown on this remiss- 
ness by Mr. West. He states that when in charge 
of the Maidstone Gas Undertaking he required for 
certain purposes a particularly good quality of re- 
tort. He gave an order toa maker to supply the very 
best he could regardless of price. The result was 
excellent, the quality of the retorts being such that 
they proved in the long run much the cheapest in 
spite of their high price. First-quality materials 
of home manufacture were therefore to be had 40 
years ago by those prepared to pay a fair price. 
A little later he was appointed Chief Engineer to the 
Manchester Corporation Gas Undertaking. He found 
that the practice was for the Gas Committee to order 
so many thousand feet run of retort without definite 
stipulations as to quality. The result was that the 
contract was awarded solely on the question of 
price. There was haggling over an additional penny | 
per ft. run when the payment of an extra shilling 
per ft. run would not have been a large matter if 
the full value was put into the retorts. Actually 
many makers were, he found, refusing to quote for | 
their best goods, so that all makers, good and bad 
alike, were liable to be reckoned equally incapable 
of turning out a good retort. 

Conditions of this kind are very likely to arise | 
whenever the technical advisers to municipal 
bodies are not men of strong character, and it is 
difficult to retain men of this kind in a service 
where the salary is awarded to the office and not 
to the individual, being the same whatever the 
characteristics of the occupant. 

Another difficulty which sometimes arises, which 
is not touched on by Mr. West, is the readiness of 
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the matter of technical assistance, to undertake the 


same guarantees as their better-equipped competitors. 
The latter may perhaps have spent many thousand 
pounds in acquiring the knowledge necessary for 
the attainment of a certain end. When a firm of 
the former type succeeds in getting an order, it 
often expends an amount of ingenuity in trying to 
evade the contract conditions, or to jockey the 
results, which, if properly applied, might have gone 
far towards the achievement of success in a legiti- 
mate manner. One unfortunate consequence is 
that their action may give a bad reputation to all 
goods of nominally the same character, so that their 
more able and efficient competitors, who could have 
fairly met the guarantees, suffer both by direct fire 
and by ricochét. 

In his paper Mr. West explains how it was that 
he came to take up the manufacture of silica refrac- 
torics. When higher temperatures began to be used 
in gas-making, higher fire-resisting properties were 
demanded both in retorts and settings. These quali- 
ties could be provided by the use of silica goods, but 
trouble arose from the very considerable expansion 
of this material under heat. Fire-clays, on the other 
hand, contract. The silica obtained from the Derby- 
shire pits contains, Mr. West states, about 96 per cent. 
of silica, so that there was a fair margin for the addi- 
tion of other materials without destroying the fire- 
resisting qualities. As the result of exhaustive 
experiments, Mr. West did at length succeed in pro- 
ducing a brick which, tested by Dr. Mellor, did not 
change in its dimensions when heated to 1350 deg. 
Cent, Subsequent experiments have, however, shown 
that, whilst the expansion was too small for measure- 
ment on single bricks, under the conditions of the 
test, it was appreciable on a long mass of brickwork, 
a column 8 ft. high expanding { in. when heated to 
2600 deg. Fahr. This figure is, however, very low 
for silica bricks in bulk and can, Mr. West states, be 
easily provided for. 

Another important point brought forward by Mr. 
West is that it is not sufficient to test the refractory 
properties of a material simply by exposing it in a 
furnace along with a Seger cone. Certain materials 
which, tested in this way, are very refractory, will fail 
at relatively low temperatures if supporting a load. 

Some comparative figures due to Dr. Mellor are 
as follow :— 


Kind of Material. Yield Temperature. Fusing Temperature. 
f Cone 14. Cone 35. 
China clay 4 1410 deg. Cent. 1770 deg. Cent. 
| 2570 deg. Fahr. 8218 deg. Fahr. 
{ Cone 15. Cone 32. 
Best fire-clay bricks < 1435 deg. Cent. 1710 deg. Cent. 
|. 2615 deg. Fahr. 3110 deg. Fahr. 
f Cone 26. Cone 3. 
Silicious brick | 1580 deg. Cent. 1750 deg. Cent. 


2876 deg. Fahr. 3182 deg. Fahr. 

In another test made by Mr. West a brick carried 
a load of 84 lb. per square inch whilst maintained 
at a temperature of 2600 deg. Fahr. 

The higher the content of silica the greater the 
temperature resisted. But it is not always the most 
refractory material that is best suited to particular 
applications. Thus, at the Sheffield Gas Works 
a brick containing about 85 per cent. of silica is 
found best for retort settings, as the heat resistance 
is sufficient and the expansion relatively low. 

Mr. West gives the following particulars of the 
four qualities made. 

For Steel-Furnace Works.—Bricks and blocks 
containing from 93 to 95 per cent. of silica. Test 
for refractoriness, from 1730 deg. to 1770 deg. Cent. 
= 3146 deg. to 3218 deg. Fahr. 

For Gas-Works.{1) Special for segmental re- 
torts: bricks and shapes containing from 91 to 
924 per cent. of silica. Test for refractoriness, 
from 1710 deg. to 1750 deg. Cent. = 3110 deg. to 
3182 deg. Fahr. (2) “ B.B.” quality, containing 
from 89 to 91 per cent. of silica. Test for refractori- 
ness, from 1650 deg. to 1690 deg. Cent. = 3002 deg. 
to 3074 deg. Fahr. (3) Ordinary bricks, con- 
taining 85 to 88 per cent. of silica. Test for re- 
fractoriness, from 1610 deg. to 1630 deg. Cent.= 
2930 deg. to 2966 deg. Fahr. 

In selecting bricks it is important that tests shall 
be made under standard conditions as otherwise 
nominally equivalent results may be far from pro- 











certain firms, who have thought fit to economise in 


perly comparable. 
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THE LATE DR. SILVANUS PHILLIPS 
THOMPSON. 

THE announcement of the death of Dr. Silvanus 
Thompson will be received with deep regret by 
very many people who know little or nothing of the 
many physical sciences of which he was so dis- 
tinguished an exponent. While science—particu- 
larly optics and electricity—occupied most of his 
attention, he had time to spare for many other 
pursuits, and to whatever he turned he brought 
not only an acute intellect, but also a genial, happy 
personality, which 
rendered him  wel- 
come in circles far 
remote from those in 
which the scientific 
man is generally to 
be found. His know- 
ledge was so exten- 
sive and his tastes so 
catholic that he could 
establish a common 
ground of intercourse 


with men of very 
various qualities. 
Among artists he 


could talk of art and 
exemplify his remarks 
by his own clever 
water-colour sketches 
of Alpine scenery, 
some of which had 
been hung in the 
Royal Academy. 
Among bibliophiles he 
was an authority on 
first editions; among 
antiquarians he was 
known as the author 
of admirable studies 
on Gilbert's ‘ De 
Magnete” and the 
rare “ Epistola”’ of 
Peter Peregrinus ; in 
music he was a keen 
amateur, with a wide 
knowledge of the sub- 
ject; among astro- 
nomers he could hold 
his own in discussing 
the latest discoveries; 
he was a collector of 
jewels andrare stones; 
indeed, there were 
few subjects interest- 
ing to a man of taste 
and intellect of which 
he had not more 
than a superficial ac- 
quaintance. 
Electricity and 
optics were, however, 
the two _ sciences 
which claimed Dr. 
Thompson’s chief at- 
tention. He was 
appointed Professor 
of Physics in Bristol 
University College in 
1878, the year when 
the possibilities of 
electric lighting were 
revealed to the world 
at the Paris Exhibi- 
tion, and the subject 
immediately at- 
tracted his attention. From that time until 
his death he occupied an important position in 
relation to electrical engineering, and thousands 
of engineers, both here and abroad, have been 
indebted to him for a clearer knowledge of 
electrical science than they would otherwise have 
obtained. He had the capacity of perceiving the 
essential principles underlying a machine or a 
process, and of conveying his knowledge to others 
in simple and lucid language. His book entitled 
“Elementary Lessons in Electricity and Mag- 
netism ” has had a circulation of 100,000 copies in 
this country, and in addition has be2n translated 
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into French, German, Italian, Polish and Japanese. 
Further, his “‘ Dynamo-Electric Machinery” has 
appeared in French and German, in addition to the 
eight English editions, while his ‘ Polyphase 
Electric Currents” has had a wide circulation. Dr. 
Thompson’s Cantor Lectures of 1883 were a revela- 
tion to the engineering world as to the construction, 
theory and mode of working of dynamo-electric 
machinery. It was about that time that the boom 


in electric companies-set in, and he was constantly 
consulted by financiers and others as to the value of 
the machines and processes which were being offered 


From a Photograph by Elliott and Fry. 








to the public. At all times his assistance was eagerly 
sought in relation to patent matters, for his powers 
of lucid description were exceedingly valuable in 
the witness-box, while his unrivalled knowledge of 
what had been done or proposed in the past often 
threw a most unexpected light on the validity of 
patent claims. His help was also frequently asked 
by designers when demands were made upon them 
which went beyond their theoretical knowledge. 
Recognition of the great services he had rendered to 
the profession was made by the Institution of 
Electrical Engineers when they elected him as 
President in 1899. He had always been an active 
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and zealous member of the Institution, and had 
served it in many capacities. In looking through the 
volumes of Proceedings one is struck with the 
numerous contributions he made to the discussions, 
and the wide range of subjects on which he spoke 
well. He only contributed a few papers, among 
which may be mentioned one on “Influence Machines 
from 1788 to 1888,” and two others on “ Telephonic 
Investigations” and “ Rotatory Converters.” 
Magnetism was a subject upon which Dr. 
Thompson was an acknowledged authority. He had 
collected a large number of manuscripts and early 
books on the subject, 
and at one time he 
projected the issue of 
a translation of Gil- 
bert’s “De Magnete.”” 
Largely owing to his 
influence, the Gilbert 
Tercentenary was 
held in 1903, and an 
oil painting by Mr. 
A. Ackland Hunt, 
representing Dr. Wil- 
liam Gilbert showing 
his electrical experi- 
ments to Queen 
Elizabeth and her 
Court, was presented 
by the Institution of 
Electrical Engineers 
to the Corporation of 
Colchester. On that 
occasion Dr. Thomp- 
son made the presen- 
tation in one of his 
happy _ speeches, 
which unfortunately 
had to be curtailed 
for want of time. He 
was at his best under 
such circumstances, 
and although not an 
orator, he was a most 
effective speaker, al- 


ways choosing the 
right word, and 
making his voice 


heard throughout a 
large hall without the 
slightest effort. He 
was fluent not only 
in English, but also in 
French, German and 
Italian, and his lin- 
guistic ability was of 
great service to the 
Institution in the 
various excursions 
they made to the 
Continent. Naturally 
he was chosen as a 
member of the Inter- 
national, Electrotech- 
nical Commission, 
upon which he was 
able to smooth many 
difficulties arising 
from other members 
not always grasping 
the] exact meaning 
of what was said. ¢ If 
he had been born in 
an earlier age, we may 
be sure that he would 
have been able jto 
converse in Latin 
also; as it was, he was an ardent student of 
early manuscripts in that language, especially 
of such as had reference to electricity and mag- 
netism. Much of what he gathered from them he 
gave to the world in his Cantor Lectures of 1890 
on the Electro-Magnet, which embodied the results 
of six years’ work. Additional matter is to be 
found in his Presidential Address on Electro- 
magnetic Mechanisms, delivered before the Institu- 
tion of Junior Engineers. These lectures were 
expanded in his book “‘ The Electro-Magnet,” which 
has been translated into French, German and 
Russian. In June, 1901, he delivered the Boyle 
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Lecture on “‘ Magnetism in Growth.” In 1914 he | 
delivered three lectures on Historic Magnetism, as 
Professor of Applied Physics in the University of 
London, and he has also published papers on “ The 
Physiological Action of an Alternating Magnetic 
Field,’ and on “The Magnetism of Permanent 
Magnets,” 

Optics was another subject which claimed a great 
deal of Dr. Thompson’s attention, and in the 
Proceedings of the Physical Society and the Trans- 
actions of the Royal Society there are to be found 
the records of many of his researches. Physical 
optics, geometrical optics, and harmonic analysis 
were all the richer for his experiments and mathe- 
matical deductions, and his volume of “ Optical 
Tables ”’ is one of the most useful boots of refer- 
ence on the science. At one time he was President 
of the Optical Society. 

The chief work of Dr. Thompson’s life was, of 
course, educational, and during the period 1878 to 
1916 an enormous number of youths must have 
come under his direct influence, in addition to those 
who learned from his books. His own education 
commenced at the Friends’ School, York, and was 
continued at the Founder’s College, the Royal 
School of Mines, at Heidelburg, and elsewhere. He 
took his degree of B.A. at the London University in 
1869, at the age of 18, and in 1875 he was bracketed | 
first in science honours at London University, while | 
he took the degree of Doctor of Science in 1878. 
That was the year, as already stated, that he became 
Professor at Bristol, but he had already been lectur- 
ing for some time in the University College there. 
In 1885 he was elected to the Chair of Physies 
at the City and Guilds Technical College, Finsbury, | 
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encouraged those responsible for design, notably | concrete kerb or thrust wall, 9 in. deep by 4 in. 
his technical staff, to test proposals of a more or| thick. Three or four weeks after the laying of this 
less experimental nature in new ships of the inter- kerb the granite surface of the road was scarified 
mediate or cargo class with a view to their adoption to a depth of 3 in. The material thus loosened was 
in larger and faster ships, with the added advantage | then removed, and after heating and drying, mixed 
of modifications suggested by experience gained in| with the proper proportion of pitch and oil. It 
service. The general confidence in turbines, first | was then relaid as a coat 2} in. thick. Above this 
for direct drive, and later for drive through gearing, first layer was laid the carpet, consisting of 1 in. to 
is due largely to Cunard exterprise, and we now learn | 1} in. of an asphalte composed of 62 per cent. local 
of other proposals for de ermining in the merchant | sand, Kentish rag dust, and granite chippings ; 
service the advantages of water-tube boilers, oil | 10 per cent. of a filler, such as Portland cement, or 
fuel and other systems of turbines with geared | other finely ground inert material, with a matrix of 
or electrical speed-reduction devices, which promise | Trinidad Lake bitumen. The carpet was laid hot 
far-reaching effects. Moreover, the company are | and cross-rolled, being finally dusted over with a 
extending widely their lines of communication to) little of the filler material. Carpets of this kind are, 
the Dominions across the sea, and thus on other|Mr. Dryland says, ready to take traffic as soon as 
oceans than the Atlantic there is greater promise of| cool. The surfaces thus constructed are stated to 
advancement in the technics of steamship building. have proved satisfactory so far, and although there 
For these reasons the inauguration of the new Cunard has been some corrugation, Mr. Dryland hopes that 


al 
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building, as the centre from which such influences 
radiate, is fit subject for notice. The new building 
is on the site of part of the old George’s Dock, 
authorised by Parliament in 1766, which is appro- 
priate enough, since the Cunard Company have 
done so much to justify the extension, north and 
southward, of the Liverpool Docks. The neigh- 
bouring building is that of the Mersey Docks and 
Harbour Board, while on the other side of them is 
the building of an insurance company. Excepting 
that the latter is somewhat bizarre, the three build- | 
ings are attractive as well as prominent features, 
seen from afar, in the centre of the great harbour 
system. The facade of the Cunard building is 
towards the pier head, and is 17) ft. wide, the 


building broadenirg to 200 ft. at the frontage to the | 
where he also became Principal, a post he held up to| city, which is 330 ft. distant ; the height from the | 


his death, last Monday. It would exceed the limits | basement is 125 ft., and from the foundations—on 
of our space to tell of all the posts he filled, of the | the red sandstone which underlay the old dock— 
many publications he made, and of the honours that | 170 ft. The floor area is over 20 acres. The archi- 
were showered upon him. We may, however, | tects have been happy in the appropriateness and 


mention that he was ‘a Fellow of the Royal Society, | effectiven:ss of the decorative features, the Cunard 


of the Royal Astronomical Society, a member of the !|Company, maritime industry, and the alliance 


the estimated life of seven years will be justified by 
actual experience. 


THE RatiInc or INTERNAL-COMBUSTION ENGINEs. 


In a paper recently read before the Association 
of Supervising Engineers Mr. W. A. Tookey, 
M.I.Mech.E., stated that his practice was to dis- 
regard entirely the rated output of internal-com- 
bustion engines as given in builders’ catalogues. 
This course was necessary because some makers 
rated the engine up to nearly its working limit 
under the most favourable conditions possible, 


| whilst others were very conservative and allowed 


a considerable margin between the rated output of 
their engine and the maximum power which it 
was capable, under favourable conditions, of de- 
veloping for a short period of time. His own 
method of estimating the output was based on the 


| piston displacement per minute, and he gave the 


following table, showing the mean pressures which 
may fairly be expected with internal-combustion 
engines operating: with different kinds of fuel :— 


Royal Academy of Sciences at Stockholm, of the | 
Academy of Sciences of Bologna, of the American | 
Philosophical Society, Honorary LL.D. of Birming- | 
ham University, Honorary D.Sc. of Bristol Univer- | 
sity, Past-President of the Institution of Electrical | 


Engineers, of the Physical Society, of the Institution | Mr. A. Dryland, County Surveyor for Surrey, the | 1. Piston Pres- 


of Junior Engineers, of the Optical Society, of the 
Illuminating Engineering Society, and of the “ The | 
Sette of Odd Volumes.’”” On many occasions he 
represented this country at congresses and on scien- 
tific commissions. In addition to the books already 
mentioned and others, he wrote three. scientific 
biographies: of Philip Reis, of Faraday, and of 
Lord Kelvin, the latter a masterly work in two 
volumes. 

The parents of Dr. Thompson were members of 
the Society of Friends, and he adhered to that body 
all his life, joining in their worship and advocating 
their principles on fitting occasions. He exhibited 
many of the virtues which have long distinguished 
the Society of Friends, and his memory will be 
cherished by many whom he assisted in an unosten- 
tatious fashion when they were in difficulties. 
Few men inspired more affection, for he was always 
ready to lend a sympathising ear and a helping hand 
to those in difficulties. There is to be a ‘ meeting 
for worship” at the Friends’ Meeting House, 
52, St. Martin’s Lane, to-day (Friday) at 3.p.m., after 
the cremation, and at this meeting, it is announced, 
all his friends will be welcome. 


NOTES. 
A PROGRESSIVE STEAMSHIP COMPANY. 


THE opening, without ceremony, of the new 
Cunard building adjacent te the Liverpool landing- 
stage is a notable event, in view of the large part 
the company plays in the oversea trade of the 
country and of the continuous stimulus afforded 
by the management in the development of science 
associated with the maritime industries. Sir 


Charles Booth, Bart., since he became chairman, 
has more than maintained that patriotically British 
and technically progressive policy pursued by his 
predecessors. While ensuring the measure of safety 
and reliability essential in passenger liners, he has 
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against Prussian dominance affording inspiration. | Piston Pressures (Lb. per Sq. In.) 
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in Calculation of 
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In a paper contributed to the Journal of the 





Institution of Municipal and County Engineers by Z —" | |S ELE 
- : ro) y S mis 

,author states that early in 1914 plans had Viunen EB\f.'§ 3&8 g | B48 
been adopted for the re-surfacing of 27 miles of *igis i * ' a|* ZzEE 
road in the county. Included in this length were mall a 
parts of the roads from London to Epsom, from Maximum 

London to Sutton, and of the Brighton road between Para ae ee er ae 
Croydon and Crawley. The scheme was estimated 3 Pn 81 6 61 66 61 7% | 40 

| to cost 92,000/., of which part was to be contributed | 4 ey | ae ae ee bey 
_by the Road Board and part raised by loan. The! yo) pun J , 

net annual cost of the work was estimated at only _ d. : r 
joe 5 per cent. more than the then annual cost * i ea aleilal ss 
of maintenance. Owing to the war this scheme Em | 0.845 0.813 0.80 0.813 0.80 0.835 0.70 
has had to be curtailed and its execution delayed. | ,* mrs: (eu lcs feislar |aael ce 
|The roads affected have water-bound macadam | 1! Vwi4s 5.6 61 5.6 61 48t 10.5 

| surfaces, which required tarring each spring, and Long Periods 

| again later on in the summer. Up till 1913 this 12 Fall — 5 (63 (67 62 67/53 , 1.5 

| plan proved fairly satisfactory, although there was,13 |. Pw 45.8 37 34.2 37 342 4 20 


Some trouble from pot-holing and abrasion of | 
surfaces in the spring, whilst the road was still too 


- . 0 . Pm = Mean effective pressure = indicator-diagram posi- 
| wet to be suitable for tarring. With the increase - : tive loop. (I.H.P. aia _ 
| Hy 1: . . — ‘s is s avai i > sha . 

of heavy motor traffic, including busses, the diffi- : wHP) ee ae 
culties of satisfactory maintenance increased, as Pw = Useful piston pressure available at generator ter 
| , . ] une . minals. (Kw.) 

| new me tal corrugated as soon as laid, so that wg Em = Mechanical efficiency of engine = Pn = Pm. 

| new coatings formed an uneven surface. Experi- Vn = Piston displacement in cub. ft. per minute per 
} = : . b.h.p. developed (impulse strokes). 

| ence with long lengths of granite laid on these roads Vw = Piston displacement in cub. ft. per minute per 


were very disappointing, while slag macadam 
proved on the whole satisfactory ; but in view of the 
increasing traffic it was thought that it would be best | 
| still further to strengthen the roads. It was The table shows that with town gas the mean 
decided, accordingly, to lay two coats, the base to |indicated pressure will be as a maximum about 
be made of bituminous macadam, and the surface | 5 Ib. per sq. in., but at normal full load only 
of a carpet made with Trinidad asphalte, for the | 90 Ib. per sq. in. With kerosene as the fuel the 
manufacture of which excellent sand was available | corresponding figures are 75 Ib. per sq. in. and 70 Ib. 
in several places. The roads being already well per sq. in. respectively. In other portions of the 
metalled, the base coat could be made from the sur- table these mean pressures have been corrected for 
| face of the roads themselves by simply reforming , engine friction and other losses. The table further 
|it with the bituminous mixture. The sub-crust shows (line 11) that with town gas, for example, @ 
was generally 8 in. to 12 in. of old flint and gravel, | piston displacement (impulse strokes) of 4.5 cub. ft. 
| covered with 3 in. to 6 in. of granite metal. The | per minute will be required to develop | kw.. 
| base being thoroughly well consolidated, it was only whilst if the engine is to run at full load for long 
necessary to provide additional lateral support, 


periods this figure should (as indicated in line 12) 
which was effected by laying in situ a reinforced- | be raised to 5 cub. ft. per minute. 


kw. developed (impulse strokes). 


(Values for Pw and Vw based on full-load generator 
efficiency of 0.8%.) 
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Brassey's Naval Annual, 1916. Conducted by Eari 
Brassey, G.C.B., D.C.L. Edited by Jonn LeyYLanp. 
London : William Clowes and Sons, Limited, 31, Hay- 
market, 8.W. War Edition. [Price 10s. net.} 

As Viscount Hythe is still engaged upon important 

war work, Earl Brassey has taken up the task, 

congenial to him and profitable to all readers of 
contemporaneous naval history, of directing the 
preparation of the Naval Annual, still, as always, 
the leading exponent of current naval j history, 
strategy and tactics. He concludes his introduction 
to this year’s volume with a characteristically wise 
dictum: “ It is a duty to keep clear of controversy,” 
and although he is too wise a statesman to dictate 
to the contributors of the volume, it is 2 remarkable 
coincidence that, while there is much of helpful 
guidance in the various chapters, there is nothing of 
baneful controversy. In his introduction Lord 
Brassey discloses that great breadth of view which 
has dominated all his contributions to naval litera- 
ture. It is brief but pointed, and clearly enforces 
some of the lessons of the present world-war. He 
points out that the further the track of merchant 
shipping is from the base on which the enemy depends, 
alike in respect of submarine and torpedo craft, as 


well as commerce raiders, the better the chance of | 


safety. Therefore he commends the policy of an 
earlier Board of Admiralty in creating a base at 
Simon’s Bay. We notice also the further suggestion, 
not here recorded, of similar provision at the Falk- 
land Islands. Nearer home, his Lordship contends 
that the ports to which trade should be directed in 
war ought to be those best reached from the main 
highways of the sea; Falmouth, the West Coast of 
Ireland, Liverpool and Glasgow offering preferable 
advantages as compared with the Thames and the 
Humber. There is here obvious suggestion for 
activity by railway as well as harbour authorities 
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only to the old cruisers of the Edgar type, which were 
sent to the Dardanelles immediately after the 
arrival there of the German submarines, but to many 
new ships, including mine-sweepers, named after 
common flowers, and therefore regarded as the 
“herbaceous border’’ of the fleet, and to other 
jcraft. Monitors and other ships thus designed 
have proved of great advantage, particularly in 
|amphibious warfare, being able to stand up against 
torpedo attack The monitors are fitted with 
| powerful armament, some having 14 in., some 
9.2-in. and 6-in. guns, and others only 6-in. guns. 
These monitors, it will be remembered, were 
developed from the three ships designed and built 
by M ssrs. Vickers for the Brazilian Government and 
taken over immediately after the war, primarily to 
assist the land forces in Flanders by shelling the 
right wing of the German forces in the operations 
in Flanders. The adoption of the “ blister” system, 
and the greatly increased power of armament were 
valuable developments, which are suggestive of 
similar additions to the offensive and defensive 
qualities of our newer ships. Commander Robinson 
has a well-merited compliment to pay to the merchant 
service, commending, in no uncertain language, the 
fitting of guns to those vessels, in order to fend off 
attack by submarines. “ Never before in its long 
and splendid history has the merchant navy added 
| greater glories to its record than by the way it has 
|met this ‘organised campaign of piracy and 
| damage’ ;” and no better testimony to its officers 
and men could be found than is contained in the 
list circulated by the German wireless of February 26, 








1916, of eighteen actions in which merchant ships 


resisted submarine attacks. The work of the navies 


of our Allies comes in for equal credit with that of 
and Commander Robinson’s 


the British fleet, 
complete knowledge of naval history enables him 
| to draw parallels and “ point the moral” of many 
episodes in his review which will be of great value in 


before war necessities make improved shipping and | future analyses of the significance of the naval 
railway transport facilities necessary. It is natural | operations. One of his points may be brought out, 
that such a great Imperialist should also enforce the | and that is, that, taking the average value of British 
importance of self-governing States beyond the seas | tonnage at 10/. per ton, the value of losses in the 
having a voice in councils dealing with the foreign | merchant serv'ce represents merely 7 per cent. of 


affairs of the Empire. 
national conflict, Lord Brassey also urges the view 
that there should be no interference by States in the 
domestic quarrels of other States. As to the future 
defence of the Empire, his view is that the ship- 
building votes should be not less than double those 
of any European Power; that a consultative 
council, consisting of a few officers of the widest 
experience, should be constituted to examine and 
report upon the designs of all new ships to be built 
in accordance with Admiralty policy before they are 
submitted to the Admiralty Board; and further, 
that the standing army should be greatly increased, 
with a trained reserve, including every man of 
military age capable of bearing arms. 

The Naval Annual sheds a considerable amount of 


light on the types of vessels laid down since the | 


outbreak of war, by the collation of facts disclosed 


officially either in the speeches of members of the | 


Board of Admiralty, or in the Admiral’s despatches 
in connection with naval and other operations. 
That much has been done towards the building up 
of a new powerful fleet of vessels designed as the 
result of experience in naval operations is widely 
known. The time, obviously, has not come for 
writing at any length on this question. Lord 
Fisher’s return to the Admiralty marked, by no 
mere coincidence, the beginning of the new ship- 
building policy. The new wave of impulse and 
enthusiasm which he gave resulted in “an ever- 
swelling tide of deliveries of craft of all kinds best 
suited to the purposes of this war.” Commard r 
Charles N. Robinson, R.N., in his very lucid historical 
narrative of the naval operations from the beginning 
of May 15, 1915, to March, 1916, as a continuation of 
® corresponding contribution in last year’s Naval 
Annual, points to the value of what have been termed 
in seamen’s colloquialism “ blister ships.” “ Just 
below the surface the sides are made to bulge out 
some 10 ft., and then curve in. A torpedo striking 
this bulge will probably not damage the hull, but 
will explode amidst a variety of substances.” This, 
it will be realised, is a most important protection 
against torpedo attack, and it has been applied not 


To ward against inter- | 


the total. 


Mr. John Leyland, the Editor of the Naval 
Annual, contributes a chapter on “ Strategy and 
the War,” which ought to be read by everyone, 
especially by those who were impatient with the 
long period when little or nothing was heard of 
that “silent pressure” of the Navy which has 
continuously proved invaluable in the progress of 
the war. A lifelong naval student, Mr. Leyland 
| writes with full knowledge and enforces the advan- 
‘tage of the maintenance of sea power. Germany, 
| having possession of internal railway communica- 
tions, is able to move her troops from any one point 
_in the far-flung battle line, from Ostend in the west 
to Bagdad and Aleppo in the east, from Kiel in the 
|north to Trieste in the south, and from Verdun to 
Lemberg. But the closing of the gateways of the 
ocean and the absolute suppression of enemy com- 
merce at sea, resulting from the operation of naval 
pressure by Britain and her Allies, constricted the 
life- stream of the Germanic peoples, bringing 
misery, and, it may be, ultimate acquiescence in 
the demands of their enemies. For instance, the 
direct exports from the United States to Germany, 
valued at over 31 million sterling in 1914, fell to 
2,357,7701. in 1915, while the drop. in the case of 
United States exports to Austria was from over 
24 millions sterling to 20,9051. It was semi- 
officially declared two months before the outbreak 
of war that the economic prosperity, and even the 
very life, of Germany depended upon foreign 
commerc>. “ Her distant possessions were to be 
protected by sea power. One-third of the national 
requirements in foodstuffs came from abroad, and 
a proportionate part of the population depended 
upon foreign supplies, two thirds .of which came by 
sea.”’ The distant possessions have fallen one by 
one; the foreign commerce, which was vital, has 
disappeared; and the fleet, whose power or influence 
was so bitterly necessary, has remained inactive. 
This anomaly and the inaction of the main body of 
the German. high-sca fleet is explained by the fact 
of our superiority at sea and our greater mobility. 
We have not yet fought our Trafalgar of this great 
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war, but we have established our superiority, and 
will continue to do so even should the German 
fleet not again debouch from her mine-locked harbour 
to challenge our supremacy. Incidentally, too, Mr 
Leyland points to the importance of our holding the 
German land forces at Salonica, as the possession 
of such a port by Austria-Hungary or Germany 
would be a menace to our Mediterranean connection 
with our great dominions beyond the seas. 

An equally illuminative chapter is that by Sir 
Francis Taylor Piggott, formerly Chief Justice of 
the Supreme Court of Hong Kong, and a high 
authority on the rights of belligerents and neutrals. 
| His contribution is on “ Neutrals and the War,” 
jand he establishes the correctness of the British 
attitude throughout. 

A careful analysis of the 24 air raids made on 
Britain by Zeppelin and other airships shows 
that on only two occasions did the velocity of the 
wind exceed 25 miles per hour and on three others 
13 miles. On all other occasions the velocity was 
from one to eight miles. From this there is justifi- 
cation for the deduction made by an anonymous 
writer in the Naval Annual to the effect that such 
enterprises are only possible in favourable weather. 
Moreover, the loss of many airships destroyed prior 
and subsequent to the outbreak of war have been due 
to the action of the wind. Again, the great majority 
of the raids took place at or about new moon or 
in the first and last quarters of the moon. He comes 
to the conclusion that the Zeppelin commander 
must choose some dark night in which the atmo- 
sphere is still, or in motion with light winds only. 
Even where the wind exceeded 25 knots a hasty 
retreat was made. The captain, too, has always 
to contemplate the possibility of having insufficient 
fuel to cruise for a satisfactory landing during high 
winds. Strong breezes are the worst enemy of 
the Zeppelin; thus it should be recognised that 
there are limitations to their use as scouts for the 
naval fleets in the North Sea and the Channel. 
Under favourable conditions, it is true, they are 
more useful than cruisers, because their range of 
vision is greater ; but in a heavy wind the aeroplane 
is of greater sorvice, although it cannot remain 
so long in the air or normally undertake distant 
flights. Nevertheless, the airship is a valuable 
auxiliary to the fleet, and for this reason there is 
not room for anything but regret that the building 
of such craft for us was discontinued years ago, 
when the Admiralty learnt their first, and probably 
most valuable, lesson from the failure of the first 
of our flying ships. The newer German ships are 
undoubtedly of increased strength and greater 
engine power, probably exceeding 1000  horse- 
power, but the writer of the article in the Naval 
Annual is confident that the gun defence is having 
influence on Zeppelin attack, and, further, that the 
darkening of the places that may be attacked 
deceives airships as to their whereabouts. 

As regards aeroplanes, he points to the need for 
machines of various types. For naval patrol work 
the engines would ha:e to be of 350 horse-power. 
For aircraft for distant scouting fuel capacity and 
wireless telegraphic apparatus must give considerable 
range. Attacking aircraft, on the other hand, 
may be classed as those adapted for bomb-dropping, 
those having a gun equipment, and those called the 
“ battle-plane type,’ possessing considerable engine 
and fighting power. Each of these types involves 
definite and different problems in design. The size 
of gun again is one of considerable importance in 
the design of the aeroplane. “ The wind resistance 
of the gun itself is a disadvantage, not so much 
because it may reduce speed, no’ because the gun, 
when turned from side to side for firing, may act 
| much as does a front rudder, but because of the 
| disturbing effect on aim of the wind pressure on the 
| gun as it is being turned about for aiming.” With a 
| quick-firing gun a problem is introduced in the 
matter of the gun’s reaction on the aeroplane. “ It 
has been estimated that 100 shots a minute would 
give 3300 lb. backward momentum to the aeroplanc, 
and the backward retardation of an aeroplane of 
ordinary weight would therefore be about 2 ft. per 
second, for each second of firing time. This 
would cause a loss of speed to the aeroplane of 
nearly seven miles an hour for every five seconds 
during which firing was continued.” The writer 
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holds the view that an aeroplane can ascend to a 
greater height than a Zeppelin, and that the 
ascensional power should be equal to giving a rise 
of 1000 ft. per minute. Size is essential for this. 
But referring to Mr. Lanchester’s contributions to 
ENGINEERING, he seems to suggest that there are 
possible advantages in triple or quadruple plane 
types, or in entirely new wing forms, in order to 
ensure higher speed and lifting power with moderate 
spread of wings. 

As regards the phrase “command of the air,” 
the writer in the Naval Annual doubts if there is 


complete understanding as to what the phrase | 


means. He asks a series of questions which show 
that there cannot be the same supremacy in the 
air as on the sea. “Can the air ever be so com- 
manded—as the sea is commanded—that enemy 
aircraft can never fly at all? Can we ever forbid an 
airship from flying on a still dark night, and dropping 
bombs ere the dawn ? 
might be gained if we could destroy all the enemy’s 
airships in their sheds, but who can say that aero- 
planes, starting from 100 centres, may not yet be 


ENGINEERING. 


guaranteed. The advent of the Ljungstrom, 


turbine, the construction of which has been taken 
up for naval purposes in this country by Sir Wm. 
Beardmore, is also dealt with, and here it is shown 
| that the steam consumption may be reduced to 
|9 or 10 1b. per shaft horse-power per hour for all 
| purposes, a result which, it is indicated, has induced 
the fitting of the system in an intermediate trans- 
| Atlantic liner “ by a British company, which has 
| shown the way not only in speed of liners, but in the 
introduction of machinery systems of novel but 
|promising type.” The limitations of speed in 
submarines, due to oil-engines, are also referred to, 





and there is suggestion that submarine designers | 
may be forced to employ steam plant in order to 


meet the demand for a surface speed of 25 knots or 


more, which, so far, has been impossible with the | 


oil-engine. 
Mr. John Leyland writes the concluding chapter 


| States Navy, and deals with the five-year programme 
| recommended by the General Board, and with the 
'design of new ships. There are also given the 
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INDUSTRIAL NOTES. 


Tue Labour Advisory Committee, announced by the 
Rt. Hon. Walter Long, M.P., during the progress 
through Parliament of the Military Service Bill, is 
now sitting. It consists of Mr. G. J. Wardle, M.P. 
(Chairman), Mr. Charles Duncan, M.P., and Mr. Stephen 
Walsh, M.P. Its main functions are :— 

1. In connection with the Recruiting Department of 
the War Office, (a) to act as a medium for sifting and 
communicating any labour complaints against the 
Recruiting Department ; (b) to deal with allegations as to 
industrial compulsion; (c) to facilitate labour measures for 
getting men for the Army, including men wanted as 
| artizans for Army work. 

2. In connection with the Reserved Occupations 
Committee, to consider (a) changes in list of certified 
occupations ; (b) other matters requiring special action 
as to particular trades. 

3. Generally to keep the Government informed, 
| through the President of the Local Government Board, 


|of any labour matters affecting military service which 


Something of command | in the first part of the Annual. It is on the United | ¢3}) for attention. 


The Committee is sitting daily at the Central London 
Recruiting Offices, Great Scotland Yard. All com- 
| enahiidions should be addressed to the Secretary, 


able to cross the sea? Can aircraft ever prevent usual tables of warships and airships, and elevations mua 2, Great Scotland Yard, Whitehall, S.W. 


armies from going afloat as command of the sea | and plans of the leading ships of all navies, except | 


does, or sweep the enemy’s commerce from the 


seas?” At the same time he enforces the view | gun and armour-plate work in America, while the | 
that it is not true to say that aeronautics have | further tables include the ballistics of guns of | 


profoundly modified strategy by sea and land. 
Strategy is changeless in its principles, though by 
extending the range of observation and report 
concentrations and movements may be detected 
and checked. 

Tribute is paid to the engineers of the service in 
the chapter in the Naval Annual by Mr. Alex. 
Richardson, which deals with ‘“‘ The War and Some 
Portents of Naval Machinery Design.” The 


remarkable freedom from breakdowns due to normal | 


causes, associated with the almost continuous high- 
speed steaming in all kinds of weather and under 


varied conditions, speaks greatly for those respon- | 


sible for the design and construction of naval 
machinery. Moreover, in all fights our ascendancy 


was established also in respect of speed, which is not | 


only a great strategic, but a valuable tactical 
advantage. Little, of course, can permissibly be 
written regarding present developments in navy 
machinery, but it is shown that the interposition of 
gearing between very high-speed running turbines 


and relatively slow rotating propellers has conferred | 


enormous advantage. Indeed, it is pointed out 
that, “when Sir Charles Parsons applied this idea 
in the Vespasian in 1897, he met with very 
considerable doubt as to its reliability and efficiency, 
but there can be no question that in this departure 
he did as great a service to ship propulsion as by the 
introduction of the steam turbine itself ; and when 
the history of the past year’s shipbuilding can be 
told completely, it will be found that the gearing 
has proved itself suitable to all powers, even the 
greatest.”” It is now almost a universal practice, 
and is being freely adopted in the merchant service. 
A moderate estimate of the gain in coal consumption 
is put at 7 per cent., and the reduction in weight as 
over 11 per cent., as compared with direct turbine 
drive, which, in its turn, has shown itse!f enormously 
more economical than reeiprocating machinery. 


The principle of reducing speed in two stages is now | 
being applied, and thus the propeller is driven at | 


something like nearly 1/25th the number of turbine 
revolutions. The position as regards the introduction 
of electrical transmission between the turbine and the 


propeller is examined, and the installation on board | 
United States battleship New Mexico is 


the 
described. 
alopted, excluding boilers and condensing auxi- 
liaries, is estimated to weigh 530 tons, and that the 
turbine machinery designed for the ship would have 
weighed 653 tons, but it is added that “in such a 
comparison it is always difficult to say whether the 
best has been made of either design.” 
consumption guaranteed is 11.9 Ib. per shaft horse- 


power per hour at full speed, 11.1 lb. at 19 knots, | 


11.4 Ib. at 15 knots, and 14.6 Ib. at 10 knots. The 
penalty is 5000/. per lb. of steam consumption in 
excess of those stated for the two lower speeds, and 
4100/. per Ib. of steam for the higher speeds, In 


other cases, however, a consumption distinctly | 


lower—namely, 10.8 Ib. at full power—has been 


It is shown here that the machinery | 


The steam. 


the British. Some notes are included regarding 


various powers and makers. There are also 
|many official documents in reference to the war. 
| In the concluding part is an Appendix with Lord 
| Brassey’s farewell to his yacht the Sunbeam, which, 
after serving as a hospital ship in the Mediterranean, 


has been handed over by his Lordship as a gift for | 


service to the Indian Government. The inclusion 
| of this ceremony of handing the ship over is justified 
not only because the Sunbeam is an historical ship, 
but because it discloses in a most interesting form 


the love of the sea and the skill as a seaman of Lord | 
Brassey, who is to be congratulated on the admirable | 
character of this, the latest of a long series of Naval | 


Annuals, which have been of immense service in 
stimulating interest in naval affairs and in the 
provision of the means now being triumphantly 
utilised for maintaining British supremacy on the 
high seas. 
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The following letter was addressed last week by the 
Ministry of Munitions to the Shipbuilding Employers’ 
Federation and the Engineering Employers’ Federation 
and is issued to the Press for publication :— 
| “Tam directed by the Minister of Munitions to refer 
| to the interview which members of your Federation had 
| with Dr. Addison on the 6th June in regard to certain 
| questions arising with respect to the postponement of the 
| Whitsun holiday, and to make the observations set out 
below on each of the principal points raised. In doing 
'so I am to point out that in view of the unparalleled 
circumstances under which the present action is taken, 
this action cannot be taken as in any way a precedent for 
| fature occasions. : 
| ‘1. In cases where extra allowance of pay for work 
during the deferred holiday is made in accordance with 
the Prime Minister’s statement, upon whom will the extra 
financial charge fall? On this I am to reply as follows :— 

“(a) as regards controlled establishments, any extra 
expenditure proved to have been incurred by them 
through payment of an enhanced rate of wages in 
accordance with the Prime Minister's statement will be 
allowed as an expense to be deducted in determining the 
profits under the Limitation of Profits Rules. This will 
cover private work in the establishments as well as 
munitions work ; (6) as regards uncontrolled establish- 
ments undertaking work for the Ministry of Munitions and 
the Admiralty, where it is proved that the extra expendi - 
ture incurred through payment of an enhanced rate of 
wages in accordance with the Prime Minister’s statement 
has been such as to involve clear hardship, the Minister 
and the Admiralty will be prepared to consider the cases 
with a view to any necessary adjustments. This will 
apply also to any controlled establishment in whose case 
it is proved that there is no margin of excess profits 
against which the expenditure could be set. 

“2. In the case of a district where there has not been 
a universal custom or practice, but some shops have 
| made these special allowances and others not, what is to 
| be done in the case of the latter ? 

“ As regards this question, I am to state that the view 
|taken by the Minister is that the attitude to be adopted 


| 





lin each individual shop, in the absence of a definite 
agreement or custom for that shop, must be determined 
by what was the ruling practice in the district. 

“3. In certain shops there may be agreements 
affecting certain classes of workpeople and not others, 
|or agreements providing different rates of additional 
| pay for different classes of workpeople. What is to be 
done in these cases ? om 
| In reply, I am to state the view of the Minister as 
follows :— 
| (a) Where any class of workpeople in a shop 
receives additional pay under an agreement, it will in 
general be found necessary that other classes (including 
women employed in the same shop) should receive some 
additional payment. (b) At the same time it appears 
uite admissible that for any good cause (in particular 
definite agreements) there should be different additional 
rates for different classes of workpeople, even in the 
same shop. . 

“4. It has been suggested that in some cases claims 
for extra pay unwarranted by any agreement or custom, 
or the terms of this letter, may be B wg forward. 
Such claims should not be entertained. he postpone- 
ment of the holiday was required in the national 
interest, and the Minister was confident that under 
these circumstances no demands would be pressed to 
the extent of declining to work. Any point of real 
doubt can and should be made the subject of subsequent 
arbitration.” 








Sir George Askwith, who went to Manchester last 
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week with reference to the cotton trade dispute, held a 
number of meetings with the representatives of the 
employers and operatives. The Lord Mayor of 
Manchester and the Town Clerk received him officially 
and expressed the hope that a settlement of the dispute 
would be arrived at. It was announced towards the 
close of the week that the notices were withdrawn, and 
that both parties would abide by Sir George Askwith’s 
terms of settlement. On Monday last Sir George’s 
award was made known. It is to the effect that “the 
operativés are to receive an iocrease of 5 per cent., to be 
paid on and after the pay day in the week ending. the 
10th inst. No alteration is to be made in the piece 
lists and present wages during 1916, an1 six weeks’ 
notice is to be given after December 31 for any farther 
alteration.” The representatives of the operatives 
received the decision with marks of disappointment. It 
will be remembered that they had asked for an increase 
of 10 per cent. The whole question will no doubt be 
raised again early in February next. 





At the annual general council meeting of the National 
Transport Workers’ Federation held at Glasgow, on 
Friday last, a resolution which was moved against 
military conscription was defeated. Speaking in favour 
of conscription, Mr. Ben Tillett said that out of 
5,000,000 men at the front 4,800,000 belonged to their 
class. Out of that number, if a plebiscite were taken, 
90 per cent. of them would be conscriptionists. ‘‘ The 
nearer you get to the firing line,” he proceeded, “ the 
more conscriptionists you find. The most vehement 
demand for conscription made to me was by those men. 
We trade unionists are coercionists, and in a strike 
absolute conscriptionists, and God help anybody who is 
a conscientious objector. Let us realise that this war is 
much more than a strike, and although I endorse the 
anti-compulsion view, I don’t want our membership to 
gain the impression that we are all pacifists and anti- 
warites. Lord Kitchener played the game straight with 
us all the way through. I deny that in the action some 
of us have taken that we have been jockeyed by statesmen, 
and I repudiate that we have sold the pass.” 





We read in the Yorkshire Post that an official 
statement has been issued by the Yorkshire dyeing 
industry employers, in which they say that the details 
of the offer for an increase in wages made to the opera- 
tives at the conference on Friday last were as follow :— 

1. 2s. per week to all workmen over 18 years of 
age, making an increase on pre-war rates of 5s. per 
week ; 

2. 1s. per week to youths under 18 years of age and 
to women and girls, making an increase on pre-war 
rates of 3s. per week ; and 

3.5 per cent on the earnings of piece-workers, 
making an increase of 15 per cent. on pre-war rates. 

These advances were to be regarded as war wages, 
and recognised as due to and dependent on the existence 
of the abnormal conditions now prevailing in consequence 
of the war, and neither party should, before the 
signing of peace terms, seek to alter this arrangement 
except on the ground of material alteration in the cost 
of living. This arrangement should, thereafter, be 
terminable by three months’ notice in writing from 
either party. 

The employers also suggested :— 

(a) That the agreement of October, 1915, along with 
the official Board of Trade statistics of the cost of living 
be taken as the datum ; 

(b) That a joint committee of employers and employed 
he constituted ; and 

(c) That the committee consider the war grants 
quarterly on August 20, November, 20, &c., make 
such recommendations as changes on the datum justify, 
and that recommendations so made come into operation 
on the first pay day in the following months. 

The men refused the offer, but it is expected that 
further suggestions will follow. 





The Norwegian labour conflicts have entered upon 
a new phase, inasmuch as the men within the mining 
and iron industries have rejected the agreement which 
their representatives at the negotiations had accepted, 
and which have been accepted by the organisations of the 
employers. It will now be necessary for the men to hold 
fresh meetings in order to discuss what further steps 
may have to be taken. 





_An important agreement has been arrived at on the 
Clyde in regard to dilution of labour. Negotiations 
had been in progress for some time between the 
Commission for the Dilution of Labour on the Clyde 
and the Tyne (as represented by Mr. Lyden Macassey, 
Chairman), Sir Thomas Munro and Mr. J. H. Mitchell), 
and the Local District Committee of the Boilermakers, 
the Iron and Steel Shipbuilders’ Society, and the Ship 
Constructors and Shipwrights’ Association, with a view 
‘o agree upon the necessary procedure and details, On 
June &, Mr. Balfour addressed a letter to Mr. Macassey, 
urging the dilution of labour with the object of 
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increasing the number of skilled men available for 
Admiralty work. In view of Mr. Balfour's letter, the 
Commission and trade unions concerned have hurried 
negotiations to a speedy conclusion, and on June 10 
the following important agreement, referred to above, 
was made between the Commission and the Clyde and 
West of Scotland District Committees of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society. It 
provides for :— 


1, Co-operative efforts to increase production by the 
adoption of all expedients which tend to increase and 
maintain the output. 

2. The interchangeability inside the boiler-makers’ 
and iron and steel shipbuilders’ trade of the various 
classes of persons who are members of that trade, and 
with that purpose in view the suspension for the period 
of the war of all internal lines of demarcation. 

3. Utilisation to the best advantage of the existing 
skilled men or skilled men interchanged, and the use so 
far ag practicable of pneumatic, hydraulic and electric 
tools. 

4. Up-grading in the boilermakers’ and iron and steel 
shipbuilders’ trade of workmen to do more skilled work 
wherever the nature of the work and the qualifications 
of men make such procedure practicable. 

5. The introduction into the boilermakers’ and iron 
and steel shipbuilders’ trade of (a) skilled men from allied 
trades, (b) skilled men from other trades, (c) unskilled 
men and women in all cases where the work is of such a 
character or the conditions such as to enable the labour 


introduced to perform the work with reasonable efficiency. | 
6. The relaxation of the existing demarcation restric- | 
tions for the admission of semi-skilled or female labour | 


not to affect adversely the rates customarily paid for the 
job. In cases where the men who ordinarily do the work 
are adversely affected thereby, the necessary readjust- 
ments shall be made so that they can maintain their 
previous earnings. 


7. A record of the nature of the departure from the | 


conditions prevailing when the establishment became a 
controlled establishment to be kept. 

8. Due notice to be given to the workmen concerned, 
whenever practicable, of any changes of the working 
conditions which it is desired to introduce as the result 
of the establishment becoming a controlled establishment, 
and an opportunity for local consultation with the work- 
men or their representatives to be given if desired. 

Mr. Balfour has expressed his gratification at the 
patriotic response of the Clyde District Committee and 
the West of Scotland District Committee of the Boiler- 
makers’ and Jron and Steel Shipbuilders’ Society to his 
appeal. 

It is stated that the Commission has practically 
arrived at a similar agreement with the District 
Committee of the Ship Constructors’ and the Shipwrights’ 
Association. 





THE LATE SIR H. FREDERICK DONALDSON. 
To THE Epiror or ENGINEERING. 

Srr,—In your issue of June 9 it is stated that the late 
Sir Frederick Donaldson resigned his work at the Arsenal 
on account of ill-health. The Minister of Munitions 
desires me to point out that this statement is not in 
accordance with the facts. At the request of Mr. Lloyd 
George, Sir Frederick Donaldson temporarily gave up 
his position as Chief Superintendent of Ordnance 
Factories in order to act as his technical adviser at the 
Ministry of Munitions. 

I hope you will see your way to make this correction in 
your next issue, 

Yours faithfully, 
J. T. Davies. 

Whitehall Place, 8.W., June 13, 1916. 

(We willingly publish the above letter and regret that 
the circumstances connected with the transfer of Sir H. 
Frederick Donaldson from Woolwich to the position of 
technical adviser to the Minister of Munitions should 
have been incorrectly stated in our memoir.—Ep. E.] 





CANADIAN LIFT-LOCKS. 
To tHe Eprror or ENGINEERING. 

Sir,—In the description of the canal lift-locks given 
in your last issue I notice what I feel sure is an error. 
On page 549 you mention the lifts at La Louviere in 
Belgium, Les Fontinettes in France, and the Darlington 
lock or lift in England. Surely you mean Anderton in 
England. Had your contributor referred to the Pro- 
ceedings of the Institution of Civil Engineers, vols. xlv. 
and clxxx., he would have found a full description of 
the original construction of this lift in the first mentioned 
volume, and a full description of its life and- recon- 
struction in the second volume. 

The reconstructed lift has so far continued to work 
satisfactorily and with less maintenance cost than the 
original ; . a8 everything is visible and accessible 
and the two troughs independent, any repairs can be 
carried out without stopping the traffic. In cold weather 
there are no hydraulic pipes to freeze, and the only trouble 
is when a heavy fall of snow clogs the gearing. This, 
however, is easily removed, and, in a new lift, could be 
obviated altogether by roofing in. The cost of operation 
is small, being about one Board of Trade unit of electricit 
for each stroke on the average; sometimes it is muc 
less than this, depending on the height of the canal and 
consequent depth of water in the caisson. 

At Anderton it was not possible to arrange for con- 
trolled variation in the water-level, as existing circum- 
stances had to be considered, but in any new lift arrange- 
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| ments could be made for adjustment, so that beyond 
| the initial starting current the stroke would be performed 
automatically by the weight of water. Altogether, for 
| the reasons given in the above-mentioned volume clxxx., 
I prefer the electrically to the hydraulically operated lift. 
While on the subject of canals, may I point out how 
much it is to be regretted that nothing has yet been done 
|to improve them in this country? H the scheme 
outlined by the Royal Commission in 1906-09 been even 
partially complete, it would have been invaluable 
during the last two years, and would have, in my opinion, 
| already more than paid for itself. 
However, the t cannot be recalled, and we can only 
look forward to dre time when we shall as a nation realise 
the necessity for conserving our sources of energy, and, 
inter alia, arrange for the transport of bulk merchandise 
| methods which require the least possible expenditure 
of our mineral resources, 
I have, &c., 
J. A. Saner, M. Inst. C.F. 
River Weaver Navigation, Engineer's Office, 
Northwich, Cheshire, June 12, 1916. 


(Mr. Saner is correct in assuming that the word 
| ** Darlington” in our article should have been “ Ander- 
ton.” The first Anderton lift, we may add, was fully 
| described and illustrated in ENGINEERING of September 
| 12, 1884.—Ep. E.] 








| 
| LABOUR EXCHANGES AND TECHNICAL 
STAFF APPOINTMENTS. 
To tHe Eprror or ENGINEERING. 

Siz,—Your correspondent ‘ Badgered,’’ whose letter 
appeared on page 551 of your last issue, displays 
|the reason why engineering draughtsmen receive the 
treatment mentioned in previous letters. The total 
|lack of any sort of organisation amongst this class of 
| labour is deplorable and prevents them receiving any 
more than mere casual consideration as a body, and in 
the future points to an even worse state of affairs when 
labour is plentiful. 

The numbers of draughtsmen working for wages less 
than the shop mechanic are remarkable, many of them, 
to common knowledge, receiving from 30s. to 45s. per 
| week and conditions to suit. One prime reason of the 
above state of affairs is, we think, the independent ideas 
of so many—that to be organised puts them on the plane 
of a mere workman. They forget such examples as the 
teachers and medical men. 

Now that organisation has shown its points during the 
present crisis, what reason can they have for not following 
suit and preparing for what is to come after the war ? 
We suggest that some conference should be called in 
different towns of engineers on technical staffs for a dis- 
cussion, to be followed by a central one in some con- 
venient centre, of delegates to frame rules, &c., as a 
step towards better and greater things. 

We remain, yours sincerel 
1916. TECHNICAL i 


, 
~ 


June 8, CNGINEERS. 


To THE Eprror oF ENGINEERING. 

Srr,—I should be much obliged if you would publish the 
following in reply to your correspondent who signed 
himself ‘‘ Technical’’ (see page 536 of your issue of the 
2nd inst.), and suggests that draughtsmen should 
organise to combat this inconsiderate and unfair Act. 
There is at the present time an association formed for 
the purpose of furthering the interests of draughtsmen, 
and this same question is being considered by them. 
An extract from the latest report of the association is as 
follows :— 

“The General Council have had under consideration 
the terms of the Munitions of War Acts so far as affecting 
draughtsmen, and they think it is unfortunate that these 
Acts do not contain provision for the benefit of draughts- 
men. A great many cases have been brought before 
the General Council where members of the association 
might have improved their positions, but owing to the 
restrictions in connection with transfer they have been 
prevented from doing so. 

“* The Council have in view to make representation to 
the Ministry of Munitions in connection with any further 
amendments of the Act, so as to give better facilities for 
transfer.”’ 

I may say the association is not a trade union; its 
constitution is similar to the Class Teachers’ Association. 

Now is the time for us to organise and raise the status 
of a profession of first importance. 

The secretary, Mr. Louis Blair, 94, Hope - street, 
Glasgow, will, 1 am sure, be delighted to send full par- 
ticulars. 

I remain, yours truly, 


June 8, 1916. Farr Pray. 





New Krorr Works.—The firm of Fried. Krupp, 
Essen, is about to start a Bavarian branch in Munich. 
The capital will be between 20,000,000 marks and 
30,000,000 marks, of which the Krupp firm finds a por- 
tion, the rest being subscribed by Bavarian banks and 
leading industries. That the Essen firm does not itself 
supply the entire capital is owing to a desire to bring 
about a closer co-operation with Bavaria. The firm of 
Fried. Krupp has entered upon a number of under- 
takings in eee to the new works to aid the manu- 
facture, and also, it is stated, with reference to dividends, 
&c., probably on similar lines to the Krupp arrangement 
with the Hamm Wire Company, which guarantees the 
latter company & minimum dividend, and when the 
Fried. Krupp Company pays more than 7 per cent., 
then a share in the profits. 
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COILING MACHINES FOR SPRINGS. AW ‘ T Y T 
Tue illustrations on this page show a machine which HEAVY SPRING COILING MACHINE. 


is probably the largest cold coiler ever built. It CONSTRUCTED BY MESSRS. SLEEPER AND HARTLEY, INC., WORCESTER, MASS., U.S.A. 
has been recently designed and constructed by 
Messrs. Sleeper and Hartley, Inc., of Worcester, 
Massachusetts, U.S.A., and an idea of its size and 
power may be gathered from the fact that it weighs 
about 7 tons and covers a space of 6 ft. by 8 ft. It 
will handle § in. oil-tempered wire, coiling and cutting 
automatically at a speed of about 50 ft. per minute. It 
will make either extensive or compressive springs, and 
will feed as much as 100 feet of wire into a single 
spring. 

The acting side of the machine, which deals with the 
wire, is shown in Fig. 1, and the opposite side in 
Fig. 2. Fig. 3 shows the. coiling mechanism to a 
larger scale. This mechanism is noticeable from the 
fact that the spring is not produced by being coiled 
round an arbor, but by the wire being fed forward 
against a coiling point or deflector, the machine putting 
a predetermined amount of wire into each spring, and 
then stopping while the spring is being cut off. There 
is an arbor, but its sole purpose is to provide a cutting 
edge against which the-exterior cutter may carry the 
wire for the purpose of shearing it off after each spring 
is coiled. Adjustments are provided for the feed or 
amount of wire which can be fed into any one spring ; 
and the diameter and pitch, as well as the contour of 
the spring, may be changed instantly by means of 
adjustments provided throughout the machine. The 
diameter and contour forming mechanism is controlled 
by means of a cam, these cams being so designed that 























Fia. 1. 

















Fie. 4, 


only a single cam is needed to produce any kind of a 
taper spring, and a single pair of cams for producing 
every conceivable variety of barrel-shaped springs 
Fig. 4). The pitch is controlled automatically, and 
springs may either be produced with an open spiral, or 
the end coils may be “ flatted,” or laid close, to as 
great an extent as desired. 

It will be obvious that next to being able to form 
springs of any desired contour, the greatest advantage 
which results from using these machines is in the control 
of the pitch, and the ability to produce springs with 
squared ends, thereby eliminating the very expensive and 
costly method of squaring the ends of the springs by 
heating and pressing. 

The machine illustrated is the last of a series of which 
the remainder are smaller in a graduated order, as shown | Fia 
in the subjoined table. 











bo 











No. Wire Range. Feed, Sal Out put. ond 
Inside 
diameter. Per 
in. in in. minute, in. 
0 (0.004 to 0,015 18 ‘, to 15) to 200 (12 by 18 
1 0.012 to 0, 062 30 ‘ tol 50 to 150) 18 by 28 
2 0.034 to 0, 135 ho , to2 35 to 100) 26 by 40 
% 0.105 to} 6in. to Wit. gto2) | 100-ft. wire 42 by 56 
4 O.142to} 1 ft. to lft, tod 105-ft. wire 60 by 70 


Nos. 0, 1 and 2 are not recommended for the making of 
close-coiled or extension springs owing to the fact that | 
they are not adapted to feed any great quantity of wire 
into a single spring. The large machines will make 
either extension or compression springs, and will fecd | 
as much as 100 ft. of wire into a single spring. 








BorpgEAux Fair, rrom SepTeMBer 5 To 20, 1916,— | 
The town of Bordeaux has decided to inaugurate a 
Bordeaux Fair, which will be held on the splendid | 
Square of the Quinconces, from September 5 to 20 next, 
and will take place every year in the future. It will be | 
epen to all traders, inventors, makers and dealers from 
France, the Colonies and Allied and Neutral countries. 
The offices of the Committee and of the Administration 
are at the Town Hall. Application may be made there 
for booklets and tickets of admission. The list of entries 
will be closed on July 20 next. 





June 16, 1916.] 
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THE DENSITAMETER. 
By G. A. SHaxespPearR, The University, Birmingham. 

I nAvE adopted the above name for a simple balance 
for finding, without calculation, specific gravities of 
solids; and also for detecting small differences in 
specific gravity (such as might be due to flaws or blow- 
holes in castings). 

Four years ago, being asked by a manufacturer for 
a method of determining specific gravities (of samples 
of optical glass) which could be worked by a compara- 
tively unskilled operator, I devised the instrument 
here described, which proved very useful in practice. 
Having since learned that there is a demand for such 
an apparatus, I give a description of it in case it may 
prove useful to others. The account here given applies 
to an instrument capable of dealing with samples of 
any weight between 20 and 600 grammes (say 1 oz. to 
14 Ib.), but it could, of course, equally well be made 
on a larger or smaller scale. 


The Balance.—A steel strip 21 in. long, } in. wide, | 


1 in. thick, has knife-edges at its middle and near 
each end, as in an ordinary balance-beam, the central 
knife-edge being supported on a plane, and a suitable 
arrestment being provided to raise it from the plane 
when not in action. The left-hand end of the beam 
is pointed and moves in front of a scale attached to 
a mirror, which enables deflections to be observed with 
accuracy. 

The left-hand end of the front of the beam is gradu- 


The advantage of thus using a small compensating 
weight is that the part of the scale used is the more 
open part near the end of the beam, where not Ge | is 
the compensating adjustment easier to make, but 
the position of the compensating weight can be more 
accurately read. Similarly for a specimen of aluminium 
the 50-gramme compensating weight would be used and 
the number on the scale would be multiplied by 2 
(i.e., 4%¢) ; while for iron the 25-gramme compensating 
weight would be suitable and the scale-reading would 
then be multiplied by 4 (i.¢., 4°). 

If the instrument were intended to be used always 
for one particular class of bodies of nearly the same 
specific gravity (e.g., different kinds of brass), the scale 
could be numbered to give values directly, without 
even the simple process of multiplying by a small 
number. The degree of accuracy attainable by a com- 
paratively unskilled worker is about 1 per cent., while 
a skilled worker can get results accurate to about 1 in 
1000. 

(6) For Comparing Specific Gravities of Substances 
which are of nearly the Same Density.—Comparisons 
can be made still more rapidly. For example, suppose 
some steel castings are suspected of having concealed 
flaws in the form of blow-holes. A sound casting of 
the same material is selected and hung by means of 
very fine wire to the sliding loop on the left-hand arm 
of the beam, and the suspected casting similarly hung 
to a similar sliding loop on the right-hand arm, the 
lighter of the two being as near the end of its arm as 





ated in reciprocals of distance from the central knife- 
edge, thus :—The lateral knife-edge, which is 10 in. 
from the central’one, is marked 1, while the point 
5 in. from the centre is marked 2, the product of the 
number of any scale division and its distance from the 
central knife-edge being constant. 

Weights.—Sets of weights are provided, each con- 
sisting of two of equal value, and others of 4, }, 4, 7s, 
e.g-, two of 100 grammes, and one each of 50, 25, 


, 


12.6 and 10 grammes. One of the 100-gramme weights | 


(called ‘‘ the counterpoise”’) is fitted with two hooks, 
so that it can be hung on the right-hand knife-edge. 
All the others (called “ compensating weights”’) are 
fitted with single hooks, so that any one of them can 
be hooked on to the beam at any point. 

Method of Using.—{a) Determination of 8S.G.— 
Suppose we wish to find the specific gravity of a sample 
of some substance heavier than, and insoluble in, water 


—eg., india-rubber—and that its weight is between | 


100 and 200 grammes. The 100-gramme counterpoise 
is — on to the right-hand knife-edge so as to swing 
freely. 

The specimen of rubber is attached by means of a 
fine wire to a loop of thin steel wire capable of sliding 
along the left-hand arm of the beam, which it embraces. 
The loop carrying the rubber is now adjusted by trial 
to a position on the beam such that on releasing the 
arrestment the balance is found to be in equilibrium. 
A vessel of water is now carefully raised under the 
hanging lump of rubber until the latter is completely 
immersed, and the vessel is supported by a block of 
wood. The up-thrust of the water, of course, destroys 
the equilibrium of the beam, but this can be restored 
by hooking on to the left-hand side of the beam the 
second 100-gramme weight and vanes Noe until, on 
releasing the arrestment, the beam oscillates equally 
about the zero of the mirror scale. The specific gravity 
of the rubber is now read off directly on the scale on 
the beam. 

Theoretically, exactly the same -procedure could be 
used for a piece of iron, lead, or platinum of the same 
weight, but in practice it is found better to use one 
of the smaller compensating weights. For example, 


for lead the 10-gramme compensating weight would | 


be used (¥, of the weight of the counterpoise), and as 
the specific gravity of lead is 11.37, the compensating 
weight would be found to be at the division 1.137 on 


the seale, and this multiplied by 10 gives the specific 
gravity. 


| possible, and the heavier being adjusted to balance it. 
| Both are now immersed in water (at the same tem- 
| perature), and if the two are of the same specific gravity 
the equilibrium of the beam is not altered. If, how 
|ever, the suspected casting has a small concealed 
blow-hole, its average specific gravity will be less and 
‘on immersion it will appear lighter than the sound one. 
| In the same way it is easy for an unskilled person to 
distinguish between gold of different degrees of purity. 
In the apparatus described 1 centigramme placed 
| at the end of the beam produces a very appreciable 
| deflection. Suppose the steel casting weighs about 
| 80 grammes, it would displace about 10 grammes of 
| water, and a blow-hole of volume ,}, cub. em. could 
| be detected with ease. If the specimen weighed about 
800 grammes (say 2 lb.), a blow-hole of about iaaoe 
| of the volume of the casting could be detected. _ 
The back of the beam is divided from the centre 
| into inches and tenths. This enables specific gravities 
in cases such as that just described (t.e., when small 
| differences from a standard are to be determined) to 
be compared with a high degree of accuracy. Let us 


suppose, for example, that specimens of an aluminium | 


alloy are to be tested for being up to a particular 
| standard of specific gravity. A sample of the standard 
is made. 
; weighs 270 grammes. It will then displace 100 
grammes of water. Let this be hung on one of the 
| knife-edges and the sample to be tested be suspended 
and balanced as before described. Then, on immer- 
| sion, sup the equilibrium is destroyed owing to 
| the sample being slightly less dense than the standard. 
| A weight of 1 gramme can now be slid along the beam 
|as a “rider” until equilibrium is restored (provided 
| the difference of density is small enough). Suppose 
this occurs when the gramme weight is 5.2 in. from the 
centre ; this implies that the specific gravity is about 
5.2 parts in 1000 less than that of the standard. If it 
is denser than the standard, the rider must be placed 
on the other arm of the balance. Thus ,,-in. move- 
ment of the rider corresponds to a difference of specific 


gravity of about 55 i,9: 


Points Requiring Care.—It is, of course, important 
\that air-bubbles should not cling to the immersed 
| body. Iron has a marked tendency to collect air- 
bubbies, but I have found in practice that a previous 
immersion in methylated spirits greatly diminishes the 
trouble arising from this source. Boiled water also is 


advantageous as being much freer from dissolved air 
than water drawn directly from a tap. Forvery accurate 
work it-is important that the temperature of water 
on the two sides in (6) should be the same, and that 
in (a) not much above 15 deg. Cent. 

The adjustment of the position of the sample to be 
tested requires a little skill, especially if this be much 
heavier than the counterpoise. I find that it is advis- 
able to use a counterpoise not less than half the weight 
of the sample ; the nearer the weights of counterpoise 
and sample the easier the adjustment. It would be 
easy, however, to get over this difficulty, if desired, by 
moving the carrier by means of a screw running along 
the beam from which the sample was to be suspended, 
but the extra complication would not be worth while 
unless accurate results were required from an in- 
competent worker, and it is always better to educate 
the worker than to complicate the apparatus. An 
arrangement of the kind, however, would probably 
be necessary if the instrument were to be designed to 
deal with very heavy castings—some hundredweights 
or tons, for example. 

The densitameter could evidently be arranged for 
use with solids lighter than water if required. There 
is no point in applying it to liquids, since ordi 
immersion hydrometers are much simpler for this 
purpose. The accompanying figure shows the general 
appearance of the instrument describel. The method 
of dividing the beam is, however, only indicated. The 
specimen on the beam is a piece of steel. 








COLONIAL AND FOREIGN ENGINEERING 
PROJECTS. 


We give below some data on a few colonial and foreign 
engineering projects, taken from the Board of Trade 
Journal. uller information on these projects can be 
obtained from the C« cial Intellig Branch, 
Board of Trade, 73, Basinghall-street, London, E.C. 


South Africa.—The Imperial Trade Correspondent at 
Johannesburg has forwarded copies of specifications and 
tender forms in connection with calls for tenders by the 
South African Railways Administration, as follows :— 
(1) Up to noon on June 19* for the supply and delivery 
of best Yorkshire iron for a period of 12 months, com- 
mencing July 1, 1916. (Tender No. 715.) (2) Up to 
noon on July 3 for the supply and delivery of steel-framed 
structure for a goods shed at Cape Town. (Tender 
No. 710.) (3) Up to noon on a 3* for the supply 
and erection of a steel structure to form a coaling plant 
(500 tons capacity) at Ladysmith, Natal. (Tender 
No. 714.) In the case of the contract for a steel-framed 
structure for a goods shed, tenders will also be received 
up to the same date by the High Commissioner for the 

nion of South Africa, 32, Victoria-street, London, 8.W., 
at which address also drawings in connection with tenders 
Nos. 710 and 714 may be inspected. The Imperial 
Trade Correspondent at Johannesburg has also for- 
warded a copy of a specification and tender form in 
connection with a call for tenders by the Johannesburg 
Municipal Council for the aor. and delivery of spare 
parts required for 20-in. by 10-in. Blake-Marsden eccentric 
stone-breakers, comprising fixed and swing jaws, and 
cheek and toggle-plates. (Contract No. 135.) Sealed 
tenders, on the proper forms, will be received by the 
Town Clerk, Municipal Offices, Johannesburg, up to noon 
on July 3.* 








| * Jt will be observed that the time for the receipt of 
tenders is limited, and this intimation will therefore be 
of use only to firms having agents in South Africa who 
can be instructed by cable. 





Uruguay.—The Diario Oficial, Montevideo, publishes 
a Bill pas to authorise the Executive Power to 
| Carmar the sum of 18,000 pesos (about 4000/.) for the 


| provision of drinking water to the town of Juan L. 
Lecine, 





| Turez Years’ Irrigation Resvurtts.—The’ new 


Suppose it is of 2.7 specific gravity and | Government irrigation settlements in Australia, started 


several years ago with emigrant settlers assisted from 
Great Britain, are in these days blossoming with a 
P rity which would excite more attention in less 
| stirrmg times. The young vineyards and orchards are 
making splendid returns. More railways are being 
built in the Nanco area of New South Wales, and at 
Leeton the sultana crop yielded well over a ton to the 
acre. The earliest sultana vines there are now in their 
third or fourth year. The main water channels are 
being lined with concrete. A canning factory has been 
built at Leeton, and has proved a great necessity in 
the heavy fruit season just p d. In additi to 
— quantities of fruit forwarded to the Sydney market 
and surrounding towns, approximately 100, Ib. of 
fruit was put through the factory during December, 
January and February. One settler with about 20 acres 
of three-year-old peach trees last year realised 231. per 
acre. As the whole of these hes were delivered 
to the canning factory, this price was 
This season the same orchard is loaded 
ec uently the settler’s return should be much higher. 
In addition to the peach d the y has this 
season also dealt with considerable quantities of apricots, 
as well as consignments of plums, pears, strawberries, 
1 (for squash and candied peel), and 91,178 lb. 
of vegetables, up to the end of February. 





tically net. 
own with fruit, 
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‘*ENGINEERING” ILLUSTRATE 
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D PATENT 


ABSTRACTS OF RECENT PUBLISHED SPEOIFI- 
OATIONS UNDER THE AOT OF 1907. 


The number of views given in the Specification Drawings is stated 
ane y Silane © caakieed de igeadion team 


illustrated, 
Where inventions are communicated from abroad, the Names, &c., 


of the in italics. 
may be obtained at the Patent Office, Sales 
Buildings, Chancery-lane, W.C., at 


we per me 
give notice at the Patent 
atent on any of the 


GAS-ENGINES, PRODUCERS, HOLDERS, &c. 


1 ¥. H. and Rolls Royce, Limited 

. In . on Engines. [1 Fig.) 
September 25, 1915.—This invention relates to pistons for internal- 
combustion engines made, in the known manner, in two parts 
of two different metals, and more particularly to pistons the 
major portion of which is made, in the known manner, of a metal of 
low specific gravity, such as aluminium or aluminium alloy, and it 
has for ite object to provide a piston of a minimum weight with 
a wearing surface of suitable material arranged to take the major 
portion of the thrust due to the obliquity of the connecting-rod. 
According to this invention, the upper and main part of the piston 
is Sessnedl of a metal or alloy of a low specific gravity, such as 
aluminium or aluminium alloy, and to the lower end of the — 
or main part a ring of cast iron or other suitable hard-wearing 
metal is fixed and so arranged as to take the major portion of the 
high-pressure rubbing contact on the cylinder walls due to the 








thrust caused by the obiquity of the connecting-rod. The cap 
or head part a, in which are grooves to receive the expansion- 
rings, is made in one with, and partly overhangs, the trunk part 
6, which is of a smaller diameter, and carries the lugs L! for the 
godgeon-pin. At the lower end of the part » is a flange l2, which 
of a smaller external diameter than the wy part a. The 
whole of thie part of the piston is made of a metal of a low — 
vity, such as aluminium, aluminium alloy or the like. To the 
ange /® is fixed, by means of a series of circumferentially 
arranged bolts or the like, a ring c of cast iron or other suitable 
hard-wearing metal, the external diameter of which is the same 
or approximately the same as that of the part a, having — to 
the different coefficients of expansion of the two me em- 
loyed. The location of the lugs b! for carrying the gudgeon-pin 
in relation to the ring c issuch that the major portion of the thrust 
due to the obliquity of the connecting-rod is taken by the ring. 
(Accepted February 2, 1916.) 


11,721/15. Firm Schneider et Cie., Paris, France. 
Floa' “Mines. (8 Figs.) July 5, 1915.—This invention has 
for ite object to provide improved ap; for stabilising the 

ition of submerged floating mines. It is well known that the 
ow of water displaced by the hull of a ship is apt to have a de- 
flecting effect upon submerged floating mines that may be situated 
in the path of hull, to the extent of shifting the mines to such 
a distance as to prevent them from coming into contact with the 
said ship. The stabilising apparatus hi for the 
joe gp of opposing such deflections of the mines act solely by 
their mase or shape. Consequently they increase unduly the 


weight or the bulk of the whole arrangement without, however, 


the object in view, inasmuch as they prevent only in- 
the posi vertical 


rng ec! 

completely the shif of 

and horizontal di and also they do not assure the prom 
return of the mine into a useful position. Senvtien wale 
stabiliser is fitted with flexible or folding ——— 


invention, a 
of lying back the framework of the stabiliser. 


_ENGINEERING. 


xible or foldi 
to return 


elements, and the elastic connec- 
mine into its initial position. 
A, O, E, are, respectively, the mine, the float and the stabiliser. 
The latter is provided with clacks F and G adapted to fold 
back against the outer and inner sides of the stabiliser E, and 
also to take up a horizontal position. It will be at once 
perceived that in the descending movement the clacks do not 
offer any resistance, whereas, on the contrary, in the ascending 
they offer resistance with their whole surface. The 


y 
hull of a ship, it will be readily 
is situated ata depth out of range of the 
di waters will offer to the shiftin; 


owing to the fact that the r part of the 

exerted by the latter is’ rbed by the elastic connection d. 
Similarly, the entire pulling strain between OC and A is mainly 
absor by the elastic connection b. Tn fact, it can be assumed 
that the whole arrangement will have a tendency to take up the 
position shown in dotted lines, the stabiliser E remaining prac- 
tically in its as oe When the action of the flow of 
water ceases to e itself felt, the elastic connections will 
contract, and the whole arrangement will tend to return rapidly 
into its initial position. (Sealed.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 

/15. Aktiebolaget Svenska Kullagerfabriken, 
Gothen Sweden. Roller-Bearings. (8 Figs.) 
December 2, 1914.—This invention relates to rolier-bearings, and 
more lly to roller-bearings of the type wherein each bear- 
| ing-ring is formed in one piece and is provided with uninter- 
| rupted races for the rollers, which latter are guided in the bear- 
| ing by means of side flangee, which are provided on either one or 
both of the bearing-rings, and are formed integrally with said 
rings. The principal object of the invention is the provision of a 
roller-bearing of this type in a simple and suitable form consti- 
tuting a sel containad, unit which does not require the use 
of any special assembling means, and which is adapted 


[June 16, 1916. 


from, and a support g may be arranged there 
spring a. In another arrangement shown in 
rollers h, le of being rotated, are moun 
another, at such adistance apart that they will su 

a between them when it is laid on them, as shown 


arranged a series of jets k adapted 
elastic fluid blown through the jets. As shown, 


Fig.1. 





























(6257) 


arranged underneath and between the rollers h, but they may 
be arranged in any other convenient position. In operation the 
hot spring is laid upon the rollers h, which are rotated rapidly, 





Pp be 
inserted into various bearings for shafts, journals, wheel-hubs 
and thelike. According to the present invention, a roller-bearin 
having bearing-rings, one or both of which is or are provided wi 
flanges guiding the rollers, is provided, when the flanges are of a 
height less than the diameter of the rollers, with a filling-opening 
or filling -openings constituting recesses in the form of open 
channels ferring to the constructional form shown in Figs. 1 
and 2, 1 denotes the inner pny Fm and 2 the outer bearing- 
ring, each of said bearing-rings being formed in one piece and 
— with conically-formed races (of which the outer and 
nner cones differ in the degree of slope of their sides), between 
which two sets of correspondingly conically-formed rollers 3 and 
4 are disposed. In order to reduce the friction as far as pos- 
sible, the races and the rollers are, preferably, so formed that 
the common apex of their conical surfaces is situated on the 


ug.4. 
exe 





ie TQS 
aS 


| 
} 


| 


geometrical axis (the axis of rotation) of the bearing. To pre- 
vent the rollers from falling out of the bearing, the inner ring 1 
is formed with flanges or projections 5 and 6 d outside 
the outer ends of the rollers, the being interrupted at one 
or more Bay by wang eee 7 and 8. Through these 
openings the rollers may nserted into the space between the 
bearing-rings. In the form shown in Figs. 1 and 2, one filling- 
opening is provided for each set of rollers. It is, however, 
feasible to omit the acres provided in one of the flan 
| for the one set of rollers, in which case the bearing is assembled 
| in the following manner :—First, the said set of rollers is di 
| on the inner ring, then the outer ring is passed, in axial direc- 
| tion, on to the set of rollers, and finally the other set of rollers 
is inserted through the nding ee. The 
constructional form shown in and 4 differs from that 
shown in Figs. 1 and 2 only in that the flanges 5 and 6, which 
prevent the rollers from falling out of the bearings, are on 
the outer ring 2 instead of being placed on the inner ring. The 
construction may also be still further modified by providing 
flanges on both race-ri The beari shown are adapted to 
carry radial loads as wellas end-thrust loads in either direction. 
If the end-thrust in one direction exceeds considerably the end- 
thrust load in the opposite direction, the bearing may be of un- 
symme form, as, for example, by so forming or shaping the 
parts that the generatrices of the conical races at the one side 
of the bearing form a greater angle with the axis of rotation of 
the bearing than the corresponding angle formed by the genera- 
trices at the other side thereof. (Sealed.) 


MINING, METALLURGY, & METAL WORKING. 

8257/15. C. P. Sandberg, London. Treatment of 
Steel. [3 Figs.) June 3, 1915.—This invention relates to a 
process for ucing a hard and tough sorbitic structure in steel 
throughout its whole section, or to varying depths other than 
| merely superficially thereof, and consists in cooling the steel 








| moderately quickly by means of an elastic fluid or vapour from a | stood 


temperature above the critical toa temperature below the critical, 
such that the steel or the portion thereof treated will not again 
| be raised to the critical temperature by any heat remaining in 
_ the mass. In the arrangement shown in Fig. Freeda og ea 
pe pene waged wenn yor chamber a _= wall 
which rough a cen ¢ arrang: rein elastic 
| fluid may be blown on to the An A As shown, the tubular 
| chamber } is arranged in a cylinder d which forms a jacket ¢ 
| around the chamber b, and perforations are made in the wall of the 
"chamber b, #0 that it an elastic fluid under pressure is introduced 
| into the jacket, as for instance, by i it will pass through 
| the in the chamber be caused to impinge on 
pipe c is also preferably provided with 
pe may connected in any suitable way to the 
elastic er It may, for instance, as shown, be connected 
to the jacket ¢. e tubular cham 
at both ends to permit of the 


be 


sing the spring a@ also to rotate, elastic fluid being at the 
same time blown through the jetsk. In this manner the whole 
of the material of the spring is presented frequently to the blast 
of fluid. The jets k are preferably made in sections, so that one 
or more sections can used according to the length of the 
spring to be treated. (Sealed.) 


RAILWAYS AND TRAMWAYS. 


9915/15. The mint Hon. H. L. Samuel, W. Slingo, H. 
Cc. Gunton, and C. H. Do London. El \cally- 
Propelled Vehicles, [1 Fig.) Jan. 28, 1915.—The invention 
relates to electric brakes which are automatically applied when 
the source of current is cut off from the armatures of motors 
driving electrically-propelled vehicl A ding to the inven- 
tion, a brake system is provided, comprising in combination a 
brake, preferably of the track type, which is automatically 
applied when the circuit of an armature rail-conductor is open, 
and an emergency brake, which is —— held off by current 
collected from an insulated conductor pdopendently of the 
armature conductor-rail. This current energises an electro- 
magnet which opposes the action of a spring or its equivalent, 
tending to apply the brake ; should the source of current be cut 
off from the electro-magnet, the brake is automatically applied ; 
the emergency brake is also automatically applied if the brake, 
normally operating when the circuit of the armature rail-con- 
ductor is open, fails to act by reason of a disconnection in its 
winding or in the leads directly connected thereto. In the 
accompanying drawing, which represents an example of a brake 
system according to the invention, it is assumed that there is 
a field conductor-rail for energising the field-magnets, and an 
armature conductor-rail for ene ng the motors driving a 
train. The brake system shown is ada for automatically 
braking a train without a driver, either when a braking section 
of the line is reached, or on the failure of the supply current. 
Al, A? are the running-wheels on one side of a wagon, a! and a” 























the corresponding wheel-brakes. B is a track-brake energised by 
current by a shoe D, running on a rail z which supplies 
current to the brakes. 8 is a switch in the circuit of the brake B, 
which, in the example shown, is open whenever a relay T is 
en from the armature rail y by the collecting-shoe D. A 
solenoid H, when = over its winding 1, draws its plunger p, 
connected to a piv lever 1, inwards, and thereby removes the 
and a? from the wheels A! and A2, against which 
pressed by the pull of a spring f. It will be under- 
that the system of levers by means of which this operation 
is performed is shown diagrammatically caly, and might be of the 
com floating ty 8 is closed, current 
flows from rail z over D!, 8, a resistance R, the brake B, to earth 
at Al. Winding 2 of coil H is i 
brake B, but in series with and in conseq 
ed to receive but a emall current while the circul 
Th of this latter wind- 


the connec- 
increased, owing to the 


winding 1 will 
fall of pressure in the mg gap 


be neutralised sufficiently to allow the 
right and thereby apply wheel-brakes 
the supply of power to rail z fail, neither 
winding of coil H is energised, and the wheel-brakes are applied 
by the spring f. (Sealed.) 














